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[Claims] 

[Claim 1] A spin- valve thin-film magnetic element 
comprising: a multilayer laminate including an 
antif erromagnetic layer, a pinned magnetic layer in contact 
with the antif erromagnetic layer and whose magnetization is 
fixed by an exchange anisotropic magnetic field with the 
antif erromagnetic layer, a nonmagnetic conductive layer on 
the pinned magnetic layer, and a free magnetic layer on the 
nonmagnetic conductive layer; a bias layer for orienting the 
magnetization of the free magnetic layer in a direction 
crossing the magnetization direction of the pinned magnetic 
layer; a ferromagnetic layer in contact with the bias layer; 
a conducting layer for applying a sense current to the free 
magnetic layer, wherein the ferromagnetic layer is divided 
into two layers by a nonmagnetic interlayer, and the divided 
two layers are put into a f errimagnetic state in which the 
magnetizations thereof are antiparallel to each other. 
[Claim 2] A spin-valve thin-film magnetic element according 
to Claim 1, wherein the ferromagnetic layer disposed on the 
free magnetic layer and is divided into two portions by a 
space equivalent to the track width; the bias layer is 
disposed on each portion of the ferromagnetic layer; and the 
conducting layer is disposed on each bias layer. 
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[Claim 3] A spin-valve thin-film magnetic element according 
to Claim 1, wherein the bias layer is disposed at both side 
in the track width direction of the multilayer laminate; the 
ferromagnetic layer is disposed on each bias layer; and the 
conducting layer is disposed on each ferromagnetic layer. 
[Claim 4] A spin-valve thin-film magnetic element according 
to any one of Claims 1 to 3, wherein at least one of the 
pinned magnetic layer and the free magnetic layer is divided 
into two layers by a nonmagnetic interlayer, and the 
magnetizations of the divided tow layers are put into a 
f errimagnetic state in which the magnetizations thereof are 
antiparallel to each other. 

[Claim 5] A spin-valve thin-film magnetic element according 
to any one of Claims 1 to 4 , wherein the ferromagnetic layer 
comprises a metal containing at least one element selected 
from the group consisting of Ni, Fe, and Co. 

[Claim 6] A spin-valve thin-film magnetic element according 
to any one of Claims 1 to 5, wherein the bias layer 
comprises an alloy containing Mn and at least one element 
selected from the group consisting of Pt , Pd, Rh, Fe, Ru, Ir, 
Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, and Kr. 

[Claim 7] A spin-valve thin-film magnetic element according 
to any one of Claims 1 to 5 , wherein the bias layer 
comprises at least one alloy selected from the group 
consisting of NiO, a-Fe 2 Q 3 , and CoO. 



- 3 - 



[Claim 8] A spin-valve thin-film magnetic element according 
to any one of Claims 1 to 7, wherein the antif erromagnetic 
layer comprises an alloy containing Mn and at least one 
element selected from the group consisting of Pt, Pd, Rh, Ru, 
Ir, Os, Au, Ag, Cr, Ni, Ne, Ar, Xe, and Kr. 

[Claim 9] A spin -valve thin- film magnetic element according 
to any one of Claims 1 to 8, wherein the bias layer 
comprises an antif erromagnetic material subjected to heat 
treatment at a temperature lower than the heat treatment 
temperature of the antif erromagnetic layer, or not subjected 
to heat treatment . 

[Claim 10] A spin- valve thin- film magnetic element 
according to any one of Claims 1 to 9, wherein the free 
magnetic layer comprises a first magnetic layer and a second 
magnetic layer with a nonmagnetic interlayer therebetween, 
and the first magnetic layer and the second magnetic layer 
are put into a f errimagnetic state in which the 
magnetization directions thereof are antiparallel to each 
other, and wherein at least one of the first and second 
magnetic layers comprises a CoFeNi alloy and the nonmagnetic 
interlayer comprises Ru. 

[Claim 11] A spin-valve thin-film magnetic element 
according to Claim 10, wherein the first magnetic layer of 
the free magnetic layer including the first magnetic layer 
and the second magnetic layer lies between the nonmagnetic 
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conductive layer and the nonmagnetic interlayer, and the 
first magnetic layer comprises a CoFeNi alloy. 
[Claim 12] A spin- valve thin- film magnetic element 
according to Claim 10, wherein both the first magnetic layer 
and the second magnetic layer of the free magnetic layer 
comprise a CoFeNi alloy. 

[Claim 13] A spin- valve thin-film magnetic element 
according to any one of Claims 10 to 12, wherein the CoFeNi 
alloy constituting the first magnetic layer and/or second 
magnetic layer of the free magnetic layer comprises 9 to 17 
atomic percent of Fe, 0.5 to 10 atomic percent of Ni, and 
the balance being Co. 

[Claim 14] A spin-valve thin-film magnetic element 
according to any one of Claims 1 to 9 , wherein the free 
magnetic layer comprises a first magnetic layer and a second 
magnetic layer with a nonmagnetic interlayer therebetween, 
and the first magnetic layer and the second magnetic layer 
are put into a f errimagnetic state in which the 
magnetization directions thereof are antiparallel to each 
other, and wherein the first magnetic layer lies between the 
nonmagnetic conductive layer and the nonmagnetic interlayer, 
the first magnetic layer comprises a CoFe alloy layer and a 
CoFeNi alloy layer, and the CoFe alloy layer is disposed at 
the nonmagnetic conductive layer side. 
[Claim 15] A spin- valve thin-film magnetic element 



according to Claim 14, wherein the second magnetic layer of 
the free magnetic layer comprises a CoFeNi alloy. 
[Claim 16] A spin-valve thin-film magnetic element 
according to Claim 14 or 15, wherein the CoFeNi alloy 
constituting the first magnetic layer and/or second magnetic 
layer of the free magnetic layer comprises 7 to 15 atomic 
percent of Fe, 5 to 15 atomic percent of Ni, and the balance 
being Co. 

[Claim 17] A spin-valve thin-film magnetic element 
according to any one of Claims 1 to 16, wherein the 
ferromagnetic layer comprises a first magnetic layer and a 
second magnetic layer with a nonmagnetic interlayer 
therebetween, and the first magnetic layer and the second 
magnetic layer are put into a f errimagnetic state in which 
the magnetization direction thereof are antiparallel to each 
other, and wherein at least one of the first and second 
magnetic layers comprises a CoFeNi alloy and the nonmagnetic 
interlayer comprises Ru. 

[Claim 18] A spin-valve thin-film magnetic element 
according to Claim 17, wherein both the first magnetic layer 
and the second magnetic layer of the ferromagnetic layer 
comprise a CoFeNi alloy. 

[Claim 19] A thin-film magnetic head comprising a slider 
having a spin-valve thin-film magnetic element as set forth 
in any one of Claims 1 to 18. 
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[0060] In the spin-valve thin-film magnetic element 1, the 
magnetic thickness of the first ferromagnetic layer 7a is 
slightly larger than that of the second ferromagnetic layer 
7b, and the difference in magnetic thickness between the 
first and second ferromagnetic layers is reduced. 
Consequently, a large exchange coupling magnetic field 
(exchange anisotropic magnetic field) is generated at the 
interface between the first ferromagnetic layer 7a of the 
ferromagnetic layer 7 and the bias layer 6. The large 
exchange coupling magnetic field (exchange anisotropic 
magnetic field) generated at the interface between the first 
ferromagnetic layer 7a and the bias layer 6 firmly fixes the 
magnetization of the first ferromagnetic layer 7a in the XI 
direction, in Fig. 1. By firmly fixing the magnetization of 
the first ferromagnetic layer 7a in XI direction, the 
magnetization of the second ferromagnetic layer 7b is firmly 
fixed antiparallel to the magnetization direction of the 
first ferromagnetic layer 7a; hence the first and second 
ferromagnetic layers 7a and 7b are put into a f errimagnetic 
state in which the magnetization directions of the first and 
second ferromagnetic layers are antiparallel to each other. 
Since the magnetization of the second ferromagnetic layer is 
firmly fixed antiparallel to the XI direction, the pinning 
magnetic field of an exchange bias for orienting the 
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magnetization of the free magnetic layer 5 in a direction 
crossing the magnetization direction of the pinned magnetic 
layer 3 increases. Thus, the magnetization of the free 
magnetic layer 5 is certainly oriented in a direction 
antiparallel to the XI direction and the free magnetic layer 
is put into a single magnetic domain state. 
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30 Lfc«^ 2 0tC^»rSn7c@^«Stt^©p^— jj^ffi 
-77, tfe 7 U -ittlds«ttf f B 11 

sr^bx 2nzftm-zn7>v>A)V7'mmmMm.m : T-£ 

[0 0 2 0] 3 ±fB©^-ftl^©«^©*^ 

40 tt^tt, Ni, Fe, CofflHfWlf$fctJ21K 
±©7E^^tr^JI/&^#lP£$tlT^-5 Z\ £t>m$L L 
±IB©^Tn^©«fiE©*5gBj©xtf>A;P 

t, Pd, Rh, Ru, Fe. I r, Os, Au, A 
g. Cr, Ni. Ne. Ar. Xe. Kr©^0'>§ 
< tfc l«£fcte2«EU:CD7Clii<t. Mni 2rt=ft?"a^ 
*»6«|j«SnTV»*Ctd»#Sb^. Sfe. ±IBA*-f7' 
X«(4. NiO, a-FezOj. CoOO^^d^lJ! 
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fix. -5 Je> CD x Z> jx. x > is A-Y 7 X © tr > x > 

t&*»iM»«^y Kft £©»«£** snfc«£%>, 
/H77ii SSGBttJi t ©^® fcSSSf * 
a*e£*©fc©£J£'<T;*;#<-z?€N iXtt*^!f?. S 

[0021] ±E©i^-rn^©«j5g©*%w©x 

te. Pt, Pd, Rh, Ru, I r, Os, Au, A 
g, Cr, Ni, Ne, Ar, Xe, Kr©5"£©:4>ft 
< <tfe ia*fc«2a^±©5c*<t, Mntm^ 

^&j&>£ft£*>©T<&S©T> 3Slfta*tt«#oa«4* 

«rt©^^S£fc*»BHB»'\y Hfc£©£1Ifc:tt 
(32«i^^®#) ©^»#4>ft^nfcxbr> 

*>2ffiflE**Klr»*>©£)&:D, S»«ttJH:**a:3f« 

[0022] ±E©vi-rn^©#i^©*5sw©x 

Z. £Hfiff$Hs\,*. -5-ntt, *f6W©Xfcf>A*;i/^»|g 
*±ER3ft«ttJB©J|ft«lffliB« «fc Dfi<-r*Ct«tT? 

[0 0 2 3] S=fc, ±IB©^Tn^©^©*%B^©7. 

*«, m i ©ssttntm 2 ©Btt«©paic#Btt>t)mji« 

fl-aES-&TfcS<b©T»D, Sl©ffltlt^2®«tt 
■ £ttBflS©l*l##si 8 0«J*ft-5:7:i:U«ttttlB£S 

t>-MC o F e N i M*^MSni60, WfE# 
fi8tt«PP B lJId*R u 75^^-5 t>©T$>3 £ tWS 
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mzy u -aeHswriET-B* i ©««•£» 2 ©sis 

+WJB©WC^-«E$nT*sO. mftefgl ©MttBteCo 
FeN i-&*^6»j«anTS:*Ct3i««J:t)»*U^. 

U-B!ttJI««lJ^r«IB 1 ©S8ttB<fc?g 2 ©att 
I^fntCoFeN i^SMStlTftSIt 

[0 0 2 4] ME7U-ttttJl38ft. Il©«tti<!:ll2 
©«ttH©IHKRua»S&*#»ttf WB£:frffiSli-T 
10 ft£fc©T*&3*^tC, J6l©«tt«fttf/Xtt»2© 
»ttJB#N i F efr<Z>Ml$.£tlT^Z>£. Ru*»5ftS 
M»&^bTSBl©«ttBt*2©«ejBi:© 
IHfc3B±?-*K 3 Pfr*S^tt* (7i'Jittttl) ©&£ 

^nt>7o 7 ^i# (Hs f) ^mmmft <h 

s) ft 9, 7'J- B&&Sl*3-r©B&fl:©2rlS]££ 

£ l 7 x u «^tt©«ii-r ig± < Ete $ * 3 s»*j&t* 
©«H4B©ra »c r u <=> ^ sim^i*^ p B is £^ae $ -tt-x 

ft*"b©"T?»*«^K. fgl ©MttBScK/Xfig^© 
20 IttI*fC oXIiC o F e ©**^M3nT^5i, 
N i F eSrffl^SS^CJt^THs f -£>H s < T 

£•§>%.©©. 7'J-lftI©Si^ (He) fc*£<ft 
Dtt«»Btt*<flSTU Sfc, B&S (As) ^OJC-T-5. 

[0 0 2 5] *^Bj-r«#tCHtrSS>"J-mttS^ m 1 
©E&ttg <fc fg 2 ©fiJttJg©|ffl CRud^ ft 4 1 PQ 
^*^*$-S-Tft^t>©-r*S«^fr. mi©fi&14»25: 
LVX ttfg 2 ©ffi&t£«©4>ft < <t *>— 73* C o F e N i 
30 -&&frt>l&m?nU. N i Fe^ffl^SI^CJt^TX 
tf>7P^7 > ^5f (Hs f) ^eafPBSISl (Hs) 
<-c?^, 7U-attertT*©^fc©7j(6j*^Lfe7o: 
U^tt©^-c , ^S^<[Hlg$-B-«)C:i:^T€--5„ S 
fc, 7U— «ttJB©«lB**fi< LT*Jcmm#ft*(6jJi 
MS (As) *0#jfi(riHSbB<ft0, 

±fBH sf^Hs irtPViTtt^-r^ffljria^-r-s. 
[0026] Wfe^'j-^tts^fiK-r-smi <dm&m 

mZ/~Z.Vm, 2 ©mttB^^T-5 C o F e N i ^© 
40 Mfi£Jt«. F e*i9®^%J&[±l 7If%HT. Ni*s 
0. 5^%J^±1 0gf%HT, 5SgBa*Co2»£ft3 
ii*57U-lttI©«S* (He) «ial0 Oe 
(8 0 0A/m) KTtTt, ifc, fiSS (As) £«E 
(- 3 X 1 0 6 ) (+ 3 X 1 0" 6 ) "jy.TtT 

€?, Jin»r±-pT7U-«ttJB©*«»i|*tt*A»fcT 
Sfc, 7iJ- ettg©m^*0JCilSbm<,\^TJf 

t>-5«gl^0#ltt»tItN i ©tt*£l»itLTX 

hr>A*)^7'^»l^mMm^©gt^;^l:^*±^f -& n 1 1> 

50 
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[0 0 2 7] @1 2KWU SglOffiBtt/f ifg2CDJ8ttfi 

0 i o \zttm&<»7.\i>n)V7'Mmwm%m^-<D7>) 

-mam 7 5 atCffl^T^>»K (A-YT^JI^tW^T 
m (7'J-SftI7 5a) 0>mfcM<D&lk$:7ikVfrb<D 
107U-ettB (f51©^ttJl) 5 6a©lft*|6)S; 

*u F 2 T^-r^9J«, m2<D7i)-m&m (?g2© 

[0 0 2 8] 012 tc*-r =k ^ k> ^gpm#H ©«6*Hg 

#/jN2<A£#(i. Sl©7'J-Ittl56at^2©7 
U-«8ttB6 0 a*t S ^tt«{ r ^Lfe«Si, IP^^ 

&#H©ij$#tt©*££#&3#£j@;L.5£:, 7iUJS 

>7H7 ymmmz fz t £ ©^sw&#©;*; £ 

>7D-^7' , m# (Hs f) 01 2tttHs ft? 

^UT^S. -irL-T. ££t::^&#H©*6*Hii£Xh: 
>7P77lf<fc0^<lW<t, Fitt^t©?^ 
£180° S&57?|6]£r6l^ Pi. F 2 ^»C^51l^in 

7jr6]icggfnL¥ff tao. 7x.vm&Vimt>^±izmn 

TL£-5. ^n*^ft^# (Hs) Tr&D, 01 2TB: 

$a-£Vtmi*7c±\zmnT\,*fc^z.£tti:2><D-c ±ib© 

Xtf>7a->7^S# (Hs f) -f&frtfUl (Hs) 

m*&-3z.t&-ct*. xe>/t;i/^aii»gt«is*^ptb 

[0 0 2 9] Sfc, ±IB©^-rn^©«f£©*S§WcDX 

*», mi©JKtt»<!:^2(D^ttS©P B 1(C#^tt4 j r B 1B^ 
^SEStt-TftSfcWT&D. Sgl©l8ttJi<i:|g2©mtt 
IttllftOlSlt^l 8 0ffiS^^7i'jei4^lit$ 
tlTiJD, iftfBSU ©^tte£fg2©&ttJf©5lE.Sgl 

^ftStXT&r). S3ll©iBttIliCoFe^IiC 
o F e N i fiM^MlTM^nTftD. SCoF 

e&&m\mmmtemnmm\zMj&tsftT^z>z.t& 

CoFeN i ^&75^)6^£nT^££<hd*<fcD$r£L 

[0030] ^?.«fie©7>e>A*^^^®M» J F 
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K=t*nf, mi<DM&m£f&2<DM&m<oot>'j>tii<ii 
*>?g 1 omamwc o f e n i ^^ifttLTM^ 

tlT^©"?. N i F e Zm^ZmftiZtt^TH s f 
SLfc7i 'J«Btt©ttSsTSS&< lHlfe$-a-S Z. ttf-i: 

its. 7u-®tts©ffia73€r{£< vx^mm.w 

tt£ft_hT£, as (As) *0#jatilSL^ 

10 [0031] Sfc, 2Kz>^ewi^ys}«M(a^yR?T 

tt, mz. ilffilttlliCoFe^MiCoFeN 
ttfit(fB#®tt^mefiiJ(r^$tife^ tlCt 0 . ±K* 

m.m^<»tg.inmkm&-ttf %> z. t 

[0 0 3 2] mrfB7U-JK14B*«figT-5mi ©fiSttB 
RO^/Xttm 2 C o F e N i ^&© 

20 5if?»-£Uil Sjf^FXKT. mm*Cofrt>t£Z>Z.i: 
Hfi. 7 U -fi3tt»©£S6B7J (H c ) %«Ua 8 0 0 A/m 
(10 Oe) ttTtT^T, Mm (As) 

(-3X10-*) ti._h. (+3X1 O" 6 ) ETF<i:T?#. 

[0 0 3 3] g;fc, ±IB©^-rtl^©«fi£©*5!EW©X 

b:>/vi7MBmmm.m^\zte^x\$. m&mt&m 

*», m 1 ©fiBffil £|g 2 ©fi814^©P B 1tr^«8tttp^B^ 
30 ^&$1*T&3t>©T&0, ?gi©gittB,>:?g2©8ite 
Jf <hteKHt©fr£*U 8 0ffiM57i'JSMitS 
nx*5CK «JEjBlO«tt)BtlB2 0»ttJi©^«:<t 
fc-MCoFeN i ^5»J«SnT6t). MfB# 
mtt*RS3Jf t4*r u *>©-?&& Z. t*WiLK 

mm&m&m$:Mi8.tz>?& 1 ©mtts t« 2 <Dm&m& 

Vi-rtlfcCoFeN l^A^MSnxftSItM 

[0 0 3 4] MBttBttMftt. ^l©jS14B<h^2©m 
40 ttB©WlcRu*^75:^#att4 l F B 1«^ft$1i-Tri.5 
fc©Tfe-5*^t^ mi©ai4BR^/Xtt^2©®tt 
I*5NiFe!d^M$nT^5t, Ru^f,S^» 

fg^-r?>s¥ff^-&^ <7xu«tt«i8) 

-rxtf>7D-yyfi8# (Hs f) -^gSfafiSIf (Hs) 
/hS<&D. !M8ttIrtT?Olft©#|SiS*j|Lfc7i 

±-3T*^©±ftBWT?*5;H77sitMttIt 
©»BBtC»S-r*SJ«MS^«# (Hex)SrlSj±$-li-T7 
50 U -m#.«©m{b©7j|S]^-*rS]lC«||tctffl^ S t lr>o 



(8) 

13 

[0 0 3 5] *%BjT'»» mzmt&m&mifi* % i © 

Bttit»20ltti©WtRu!l»6ft5#8tt«t>Wi 
&^ftS-e-Ta:*t>©T»*«^»C, ?gl©fi&ttJf&tf 
/Xtt«2 08ttlO^a< iti-**C o F e N i 
**»&»J*-rn«, N i FeSrffl^ KJt^THs 
f s < ^Bttlf rtT©BHt©77fr £2: 

±m/n7xmizm-rz>j5<»m&M (mKD&m&m) 10 

ttSroeik^M^fT^rfS] (#J*tffiHfiE®SS#j&>S©« 

2rfll&K#3rA) naSHfcHJtan, iffli^lil 
2 ©&fiB«iJl©fiHl:#l«]a*S V>££¥fftr&RIR tSft 20 

[0 0 3 6)fU, Il©«t'5fc»2©SSflBH4JlO«fl: 

jjfoizicM-rzjjfatKttjffa) iciicig^nx^ 

>y/H7X©f>r> yfi&#©*i* $ < Sol 
*5tK itttCcfcoT, _ktB:7'J-attJf©aft;£ft£» 
^IcMS^tm, 7U-lttl««W8Kfl:*ft8 30 

<tez>fc»b, yv-M&m<DM&.fam&&mzfToz.£ 

[0 0 3 7] *89]®ftlHBg*'S? Htt, X^-f 

^it±is©^-rn^©«^©*%Bj©xtr>A*^^» 

■5fc»Bt«»'\y Ktt4ifr. WSHsttKMtl, 
ttttttfW&ttS/t-f 7X»£3£fiBfl:JI<i:©#ffiJ;:+# 

©fiBftTjfa ^firi (com tCftS x. -5 £ <b *»T # , /Wf 
ACMf>/-fX©$8£*KrJkT*, gifc, 1E7U-I 

£<£^£^TmmE&©l£©x^-©5£±£|ft<*£:<>: : b 50 



43BB2 0 0 1 -3 3 9 1 1 1 
14 

[0 0 3 8] 

mm^m^ommmmz^x. mm^mmLxmv< 

im i ommmmi mm. ^mwofsiommMm-? 
$> & x tr > A^^awgHBai^&EettM*; t ©Mi^iffi 

[0 0 3 9] #fgBj§©X t>/\'^71iIII*f 1 © 
fcfe, lEB4ffl©GMRA<>Hhi(;, EfiUB©-f> 

[0040] c©xe >/ wi/SHSBBBaa^ 1 & jitt 

LT&SGMRA-vKhiH 0 2 iZfjiT <fc 5 fr, -f > 
y^T-^^V ^hzt.mzX'y^ y\ 5 1 ©hi/— 'J 

>^«sb»i 5 i d(ctgtte>nr^^m^-y Kl 5 0 

£#tJ5£U A— H^-f X^^©mSlESttEff©ffi®®[# 
T, «»E»IBff©SHI!i*lSjttH*Z*ieiT?»D, mm 

[0041] 02 \z7^mmmm.^y Kisoit 

-fyi5 1t, X5-<yi5 1©3S®1 5 1 dtC«x.e 
tlfzGMR^ y KhiM-f^T^^A-v Fh2&;£ 
#<bUT#iJ5fc£nTt^S. ft-ff 1 5 5(1 X7-f^l 5 
1 ©mME®^#:©^lft77[6]©±0it#J-CS^> >J~tj > 
i^fflSSU ^ff 15 611 M/-U >^#J^LTVi 
•So ;®X7-f^l 5 1 CDMfrftlMffil 5 2 tcH 
)V1 5 1 a, 151a, 151 bTWBJj&StU 
m±W\\t, I7-W-71 5 1c, 15 1 c.isnx 

[0 0 4 2] BlSfC^-Tcfc^tC, GMR^Hhill 
X7-<yi 5 1©S8SS1 5 1 d_hlC^fi£$*afcA 1 2O3 
fti'*^S;5#St»S#OT«l2 0 0 t> T*I2 

0 o<D±\zmi&2nfcmv$i£i<&fr£>ti:zTfflz/-)i'\ t m 

163i. TSB->-;l^ He 1 6 3 KSUBSnfcTS** 

yym cr&a&mm) i64t, &#*fft®i 52*^ 
n^wfmi 6 6£> Ji^^yys <±g&s&#)f) 

1 6 6 &«-5-h»->— ^ HH6 7 i*6«)iltStlTH 
S. 13y-^KI16 711 -f^r^AyKh 

[00 4 3] -f>^r^7'\7Hh2ll TSBnTB 
(_tg&->-A- KJH) 167t, TSPnZB 1 6 7 K^g 
$nfc^t7 7il7 4i. P^H7 6t, 
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7 6*S5-hgB*6aei 7 It. *t7^H7 4« 

^sn, *^3-r ;n 7 6fimrTTSB^Te i 6 7 \zm 

-&$*l-5±gBn7B 1 7 8 £frt>mf$.2timz>. n-f 

ntt^. Sfc, =kjh 7 6©Ht£**«#fc:T±tt 

3 7B1 7 8©X*S8Bl 7 8b^*TS6nT^l 6 7 izm 

Ifcfc, ±gB3TBl 7 8 1:11 
7*Stitif*6&5*Wil 7 9ftqM3*rrv>S. 

[0044] @i tc^-rm i <D9mnm<D7> e 
iiiitifiii R^ttH, B5£bs&b, 

* h- AS!© -> >$W* tf >/'!J^a»Ilg* : FTfe 

*. £<Dffl®x£>/^:7£?tras*? i «. 

ElMBttWttS/l-f 7XB£ LTWSl^Xfx > 
5W 7X*jtCJ: K> , 7'J -fiBttB©BHt;5fr £B/£ 

©Sfct^x tf >A*;pya!jiBH8m^^ tcifi b fc*5Te 

[0 0 4 5] BIK&^T, ^KtiStS (030A1 
2O3-T i C^-fe^S ^^X^-h'^^i^^X^-f yi 5 

1 tfflStS) SSLTl^. C©S«K©Jt{C«, * 
B3tt*6ig:#©A 1 2O3 (7^5^) *^&5Tii2 0 

0. TSBv—^KBl 6 3. TW^iry^Jll 6 4*^ 

itti3©±i:n »Mii4*5«3n. se. 

tC, ±ie^mtt^mB4©_htC«. 7iJ-«tti5« 

tt, 3$«ttB7, 7*th^-yi7i|lTw{Cffl^-r-5HPfi€: 
WttTKtt&nTH*. ±IB3£B*ttB7, 7©±tC«, 
A'-f7Xl6> 6 rtWt ■=>*!, ±ieA*'f7XB6, 6© 
±Kte. 1118, 8*«^nx^5. ilt>, 

[0 04 6] E&fi&ttB 2H Pt. Pd, Ir, R 
h, Ru, Os, Au. Ag, Cr, Ni, Ne, A 
r, Xe, K r © 5 ^ 0'M < t 1 l^fcli 2 1E(± 
©TC^t, Mn££^tl£&#>'E>&-5 ; &©T&3. 
^©^*?.ft5SSI»J2ll WAttlcffi 

[0 0 4 7] S«12H TIB©MfiE^6 

XnM n 100-B 

fiU Xli. Pt, Pd, I r, Rh, Ru, Os©3 
^©4>&< tfe l«£Ui©7tSflT&9, ffl^it$:^-rm 
tt, 4 8^ %Sm^6 0IS^%T*-5 o 
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[0 0 4 8] JgK, -tSeS^ttB 2 tt, TIS©ffi^iC 

P t iMn 100-B-nZn 

fiU Zli Pd, I r, Rh, Ru, Os©^-£©4> 
&< tt> lS*fc«2a^±©7C*T*D, i£ji£J££;*r 
tm, ntt, 4 8IE^%^m+n^6 01f%, 0. 2 

[0 0 4 9] £7c, JiB®X£>/W:/SJtlt«£UIE7- 
KiSHTtt, _LfBE3£BH£Bte, Tfe©m(£5$><=>&-5 
10 Si&-V$>2>z\tit>m3iV^o 
P tqMn 100-a-i L j 

{IL, Ll±, Au, Ag, Cr, Ni, Ne, Ar, X 
e, K r ©p%©^< tt> ia*fc«2atA-h©7t:* 

6 01?%, 0. 2ff%gj^lOI«t$5. * 
Ac, ffi^tfc^-rq, j**, 48lf%^q+j^58 
If(?%, 0. 2 IgC?%^ j ^ 1 OlSTf^-T&S 

[0 0 5 0] MttI3(l 0«;U;£, Col, N i F 
20 e C o N i F e C o F e CoNi^ 

^t-e»ricatiTv»-6. b 1 tc^-rasmttB 3 bu 
s^m^B2tc^LT^fi£$n, m^&Ms^iST- 

ntUS. ±IB@^®H4B3©®ft^[6]«, 0*Y^ 

[0 0 5 1] #ffiBte3$«B4tt, Cu. Au, A 

30 l». Sfc, _hlfi7U-mttB5«, B?gffi8teB3 <t|iWS 

[0 0 5 2] 3£®t£B 7 tt. IMSBtefPsIB 7 c €^bT 
ll©l«ttI7 ai:l2©^H4I7b©2il:^IR 
^nTl^S. ?&l©3£fi&ttB7 ali/H7Xf 6l:St 
T*5 0, *«tt*MB7 c ^UT^l ©Mttl7 a 
t^(SjT-5m2©5iattB7 b«7U-^ttB5(C^b 
Tl^5„ ^1 t^2©3SfiattB7 a, 7bll Ni, F 
e, Co©^-rn^l«*fett2aJW±©7C^€r^ty^: 
IA^MSnt*f), MWtbTIl Co, Ni, 
40 Fe, Co-FeM, Co-Ni-Fe^, CoN 
i-&&, N i F e^-^^:<h*^e.^JEK$n, cpTt>, 7'J 

-mttB 5 &m&L-Tz>witm~<D&m j $>'ei&-cmi$.z 

nSCtiJtffiK. 7'J-IttI5©»NiFe 

tti7t7U -fiSttB 5 ©^M-e©^mft^^^54^t 
A*-f 7Xi6it«ffittI7 t©^®JC^g*$1i-fc 
3£m^^m#^^mttB 7^LT7 U -iKttB 5 ^ 
50 &2-&Z>Ziztf-i>im£tt2>. 
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[0 0 5 3] mi t^2 0Mtti7 a, 7 b© 

t^O, ^lt?!20DMttf 7a< 7bi>mCttm& 
5»*SntH41d. SSl <fcSg2©3£ffiBtf:Jl7 a. 7 

1 ©3$5&ttlf 7 a ©gg» (m»WWJ?) *»3§ 2 ©3£BStt 
«7b©^Jf (B&KIKJ9) £.K>mftlZ±% <ti.Z><SLO 
IC^fi£SnT^5„ #MBttt»WJi7 ctt. Ru, Rh, 
I r, Cr> Re, C u ©5 % 1 fl&S W32a,£U:© 

^T?^$nx^*c:t*w*bVi. io 

[0 0 5 4] A'-fTXJfete, Pt, Pd, Rh, R 
u, Fe, Ir, Os, Au, Ag, Cr, Ni, N 
e, Ar, Xe, KrOp^©'M<t^ll$fta2 
«£Ui©7ciStt. Mnfc£^tf&&#&*lJ£a>S*lJ*3 
tlTl^. ZL(Dn-i 7XJ16t3, NiO, a-F 

e203. CoO©-5^£M&£tt<2> li6l±©^ 

^©^k^^Bfc^nT^S©-^ g^SI4I2J;r) 

tte 7 a to^ffifcssa-r*^***^^* 1 ** < ft 

D. BttJi5©«fc#ra*— #rafc*l*K:JtJ*.5 

fcJ6©X^X?x>> f AW 7 7.<D ¥ 

iOisWoXb. !£tttt-JR-7 £0>%m\z%m-?2>3iL 

[0 0 5 5] ±IEAW7'XH6tt. TE«M^ 30 

rt> "=> fi 3 -5 £ £ #M3: L 

X»M n ioo-n 

±m®.f$.3t<P. Xtt. Pt, Pd, Rh. Ru, Fe, 
I r, Os. Au, Ag, Cr, Ni, Ne, Ar, X 
e, Kr ©?*>©'>&< thim^Tc\t.2mU±07i.m 
ffl^it^-rmtt, 0lf%<mS2 1gf% 

£.fz\Z3 6Sf%^6 0IH 1 %T-&-5 < , 
[0 0 5 6] ±IHA*-f 7X1 6 ti, TKOfflriEiC 

XnM n ioo-i 40 
{SU Xtt. Pt, Pd, I r, Rh, Ru, Os©5 
^©*J>&< th iaUi,±©7C*TfeD, Wtt^Stm 
te, 5 2ff%^6 0gf%T*5. 
[0 0 5 7] 2<b\Z, A-f 7"X» 613, TlB©ffifiE^ 

P tmMniOO-u-nZn 

fib, Zte, Pd, I r, Rh, Ru, Os©3^©4> 
^<tfeia*fc«2ffl«±©7C*T$.0, SflfiEitSr* 
tm, n«, 5 2if %^m+n^6 0f?%, 0. 2 
HH^^n^ OHH^T&S,, 50 
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[0 0 5 8] $e>tr*;t, ±toa>7.\Z>W73£»mm 
g&tt&^Xte* JtE/W77l6ll, TIB©ffifiKS; 

P t qMn 100-q-jLj 

fiL. LH, Au, Ag, Cr, Ni, Ne, Ar, X 
e, Kr©5*»©^ft< t ; bia*fcH2aiy > ±©7C* 
X&rj, 3flfiJclt£?K-r Q, j 14, 52gf%^q + j^ 
6 0I?%> 0. 2|g ; f%^j^l0gf%t?fe5. 
[0 0 5 9] £fc, /WTX)i6*#|j*-r*^tbT 

1118, 8i£, 08*.«> Au, W, Cr, 



[0 0 6 0] Sfc, £©*tfWW:/S«K»3U*f-l 
Cfc^Ttt, SBl©i§H»ttJi7 a©»««K»*»»2© 
»«ttJB7b©a«W«ff«fcD«*»fc:^:#<, Jin^m 

7 ©Sf§ r©3$«SttJf 7 a t/H 7X1 6 <h©l?-Ml'^:# 

(^ts^tti^) «lti^. 

l/T. fgl ©Hmt£J17 a t;H7X!6 <t©#M(C^ 

i <rmmm i a omitam 1 t-«x i ^ftfc&Bicii 

gStlTV>5. *UT, C©J:-5fcmi ©3£mttJf7 a 
©ffltffcrftfX l^(nHr^HC@^$nfcCt{rJ:D, *SS2 
©&fi&tt© 7 b ©8B{ttt, ISS 1 ©3£5Bft/I 7 a ©Jfrft; <h 
RVfr^iai. 01X«Xl^|6ii:R^l6Hr?tHtr@S 
;*nT*5D. fgl ifj§2©3$BttJB7 a, 7b®Btt 

^TU5. ^tT, £©«fc5»::M§2©3&KttJg©Kfl; 
tt» X l^c6l<i:EM^lS](C^S(C@^$tlTt^©T. 

7 u -attji 5 (DmtttmftM&m 3 ©j&fc^fai::** l 

T3?H-r&^l6]l'»A&fci!&©X^X5Px >vW 7*X 
©fcf>n>ifS8^-©^C#5^€<ftoTt50, ^niC 
iot, 7 'J -a&tt® 5 ©«MK*iai««x 1 ^(S] iR*f* 



[0 0 6 1 ] C©Xtf>A*;Py^»^**^ 1 1C*3V> 
Til, $118, 8^67'J-1I4I5. 

A^n5i. _hsB7U-^14g5©^k^(fi]^0*X^f 
(6]i:M*f^^e»0^Y^(Sjtcr6lltT^I!j-r?.. £©7 
•J -MeS 5 rtT?©«fl:*l*iI©«»t H«»ttJi 3 ©® 

sns. sfc. ±iB© e k'5^:^©xe>A*;p^^ 

B^LSS^l CiJUTtt, A-f 7X^6^m@8Sr^t3 
($•5 'J 7 h*7ffilcj;0»«lxfc*^J5:if»c*^T, A* 
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-f 7xi 6 © h 7 * aBS«©»a-©gw < & o t 

fe, A<7XB6©JP^i*l^?><fcSJIl©&mi4Jf 7 

«fls©iaj-#j&»an* 01 <fc 5i:xi 
TjftKlioT&tK IinK:±D*2©9HBttJi7b<D« 

mi ®^att«7 a©^kiM¥ff*l^ (XI* 
[6]<hS*f7j|6]) lCJal-5©-?, X'J-®H£Jf 5© 

« 5 ©J3Hfc75|6];^±fBSg 2 ©3&8t£Jf 7 b ©JBttTfft t 

7>>^^Tw©psg©w^s^css***i;s©*g)iih 

[0 0 6 2] Sfcfc. X tf wc;p^ai»gt««*T 1 a, 

mm^-j: d t>/vr 7xjs©jp^£?$< -ra - taur*, 

Mxll «©Wa$fOM7Xl3 0nml:f 20 

<TS^t*t-C#S©T?, JigB^^-y^Bl 6 6©h7 
>y ^B6i5«»C-C^Sg|g&/h$ < T€T> -©X tf >A*;P 

yawiiaa* 1 ? i ©±c«H$tiate»ffl©-r 

t-A^-^v \ t ht<D&%&fr&ffi.¥*yZf&^Zf'Z>teM 
#<h&-5;r<h£T8&ltT?#'5©T\ lB@ffl©-f>^'^^ 

tttSdtfciEBU T«£ie«lll#©«£UK»/'* ^ - > 
^^OtO^^t^ao^lHljgT^, B£BftCX5>-© 
fCB<!:&&;r<»:#i&(A„ ±fB©J;5 Ic/'W 7X1 30 

6©Jp^.$»<T^^©T> ^^^^©h^y^gBifi 

tc:tie>©±»x^$na->-;p h*B<t©Sfii*^^< 

r y x"B£#LT^»££tX3Jig&>'-^ K«t©ffifKL 
lAU 0~2 0 nmggl:MLT**IfffiOiIli« 
^TlTtt^llBSilCi^^^^gl 6 6£rfl-LT 
^tSftS-tg&S/— ;PKJil 6 7t©HagtL2€r2 5~ 

H67 tx e>/t;pya»«t«st*^ 1 ©irkz>mm£ 40 
dTO&l^-rn. fct, li©i»fi0xe>A , ;i' 

-f T7,m 6 <h38fiH£B 7 £©JHBK»£-r*2fc«tt£« 
IP-jWSUiU dni;:,fcoTXXX^i>> ! A*'f 7X©fcf 
>X>^#Sr^^<t?$S©T. X'J-&H4I15©«S 

T, h^-yXi|ITw©p^©S£&^©££tt£|SU:T 
A-f 7X16 t^fi8ttB7.<h©#StC^T 
S5g&&£®:# (Hex)©*t*3;^bi§£. «£3fe©X 
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[0 0 6 3] &\z. f& 1 ©»l©xe>;t*yi» 

&£!Kfrr5„ d ©Kigali, xtf>AVl/^»^m 
1 IC&l*5£&mttB2:fe<fctfA'f7XJf 6, 6 
©ttBICk^T. ^SlCctD^-rSR^ttB2fe 
i^/H7Xl6« 6©3£&S*tt^#©;*:f?r3#*Sit 
TSttS^JfflbTft^tlit&WT&D, l«B©f£&l 
SIT@^iattB3©^t:*l^*@^L, 2SS©ISM3S 
T7U -fiSttJB 5 ©8Hfc7j|6l£JiiB@5£fi&t4« 3 ©iBftl 

^isjtsgn-r-s^tcfts^afewTfes. bps, xtr> 
A*;p^S!»iiam*^ i ©SSifc£&-ewu S«K±irT 

M2 00, TffiS'— 6 3&in,TMf$.2ntc 
TSB^-yX 5 ! (TBBS&ftB) 16 4±1C, S^mttB 
2t> B^SIttJf 3 4 X>J-©.tt 

15 t^«IlTSl ©«B#*^LAc©S. _t 
IBgl 1 ©«Bftt' h 5? XiKITw7jfa£iS3£T-&7JfrT 
&3|gl©$;#£EPJjDLO-3. m 1 ©l^msMSTfija 
1U £^tt«2lC3£&g#ttiiB#£fE££irc> H 

^iiti3 ©antsBjrra. 

[0 0 6 4] 'A\Z. ±.Wm 1 ©Sift® JitC, h =y y X 

XhSrftjf&U 7X?t^U7ht7fflUyXhTS 
fetlT^^C^X'J-mttB5©^®&A r^if©^^X 
-T^->5U>^?*^XA^5'S1CJ;0XU- 

zwHf-cmm Ltzyu-mam 5 ©^®*3J;^±ibu x 

h*Xl/^Xh±(C, i2©3llttI7at#Ifi4'R.1 
17 c <t^l©3imi4S7 b£^<E»&S3£fiBttJf 7, 7 
^r^figb. igg^T, -h|B?Sffia[ttB7> 7©±l;/H7X 
16, 6$:^L, /t-f 7X1 6 . 6©±IC^ 

118. 8£7£fiELfc©^ JifBUX hsfXlx^X 
*^3iJlcJ:0l»*-r-5i:. S 1 tc^-TX tf >A^^S! 
»MfiS^»^l il^Di«©«2ffl«lW^5. 
[0 0 6 5] d©J;31CLT#?>tlfcm2©«B#:|c^ 
U h^^X(§Tw^trJ:fBS^ftB2©^S* 
ttfi5#J;Ot>/h^^m2©lS#*8Jiobo^, ^2©jft 

5aafiSTi^Mab. ±fBxu-mttB5»c±iB@^a 
tts 3 ©^c*i6] t^-ra^rfijwA'-r 7x^if^^# 

[0066] ^ic, fc&m&mcD&Mmmmt&mmjj 
&mfr£<Dwmz^TWLW-rz>o ii©iSM©x 
tf>A-;px , ^»Km^*T i \t, K&m&m 2 <ts«K 
t©ffif»*iifiti (sfcia, asKt7u-nti5©ri 

{C^^aH4B2*tiHB^tl^:) ^hA^XtT>A^ys? 
§ISt*f 1 T'& 0, ±fBS5fiMttB 2 K&ffl Sn* 
l^ti©*MeH:: i^TBiJjSnfc/H 7X1 6 jMR 

d©J;pf«t#hAS!->>^;i/Xtf>A;i/X*S! 
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Mmmmm.m^rf&z. z\o>by vm^yvuxvyn 

[0067] # h ast, hr wui/T/awitasiJiH 5 - i © 
«jfiic*^T. mi vMft&muv-z)-?. mi 
<Dmwmm& mx-it 2 2 o~2 7 ot: (493-54 

3K) T?±E»10«IB«:*«ft«iaT*t, SSMSttJl 10 
2 £3EifcJ*#tt«IW«± C. @5£B8ttJI 3 ©«tofrfljtf» 

48kA/m (6 00 Oe) EUhiW. *C ±E 
$g 1 ©a#ttt3£-r^^|pJ©m 2 ©^SffttnL^O, 
* 2 W^jaaSS t LT±fBm 1 ©Jfe«9il& J: 0 «V> 
MS. m%.l& 200~24 0"C (4 7 3~5 1 3 

k) ) T'±mm2<Dmmfc*mmmtz>ii. 7unwt 

« 5 OBftzEFrtlfttJIS 1 ©«JWc*t LT^MTSTj ft 1 $ 
A'-Y 7X» 6 ©3£&S*ffi8im, 24k 
A/m (3 0 0 Oe) £Lhi;;£3„ 20 
[0 0 6 8] £©£#«2©Jfc*igfi«j&«±B»l©JI& 

®asSckO{£t^MSTfes©T, ^2©fs&jaa{c«to 

trr £ ^ <t < , H^fiSttB3©m{fc7jrsi^ 
[0069] item i ©Mftafiftt** 2 2 0 r~ 2 7 

Ot: (4 9 3~5 4 3K) ©«SB £^-5 £ L 

mi<D&Mmmm&2 2 o*c (493K) 

SSlttl 2 <D£&;g:&ttttfWS 1 6 k A/m 
(2 0 0 Oe) ETFt&oT, Mtti3©«W 
»<lft?f, HJt«ttJB3©«ft^F|Ai*S2«BO|R 
Mm\z£ r> 7 ij -SlttJf 5 ©BHfc:Sft t ^-TjftfcfiBYb 
*nTi/*5©u»*i/<an. — 40 

S*t2 7 0-C (5 4 3K) SrjgA^t, &Jg©#®, t 
<1C, #lttiil 4 S C u i 1 7 'J -IttI 5 $ 
fcteC ultMfti 3 i©^®T©Jg^©l*l£«t7S: 

t* \z a -5 &&&&&%© sfrft ^itsitfcftjfiK 
a^. sfc. mi ©f»5aata«*2 3 ot (503K) 

~2 7 0T; (543 K) ffliBttnil 5«i2 
©3£&S7j&G&#£: 3 2 kA/m (4 0 0 Oe)£Lt 

[0 0 7 0] *2 0JR«iaiffl«tt, 2 0 0-2 4 0*0 50 
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(4 7 3~5 1 3K) ©ttHt-r*CtJft«»*UV». % 
2OilIW2 0 0'C (4 7 3K) 5fcij3tT&-5 
AW 7X1 6 ©32^S^tt^#5r 8 k A/m ( 1 0 0 O 

e) &jL\ztz>z.t.ifi-t:&t3.<i3.r>x. y>)-M&ms 
\zWiat^>W^ TXMR&XZ < t & z. £ < 

&3©T#;£L — Tjv ^2©^SiaS^2 7 

Or (5 4 3K) JriiTfe, fcte-WH' 7XH 6 ©3? 

[0 0 7 1] ±|2m 1 (DMmt. 8 0 0 A/m ( 1 0 
Oe) IMlttSCt^ff^l^. Ilffll#*{8 
OOA/m (10 Oe) **T?**£, S^lttI2 

±fEm2©^#«, lSB©j»j!!!It^L 
fcjgt3$18tt« 2 ©£&i^m#<fc 0 £ £ 

tl, 8 0 0~4 8 0 0 0 A/m ( 1 0~6 0 0 Oe) 
i*©«Btt4Clt*»fftl/l>. i0»*Klt 1 
6 kA/m (2 0 0Oe) eST££„ fg2©m5W8 
OOA/m (10 Oe) /W 7X1 6 

©^STjttmi^^+^tC^^tl^^fc^ff 1 * L < fc 
^. ^2©1»4 8 kA/m (6 0 0 Oe) 

[0072] ±ib©x if >/^i,7s»rag*f i ©sa 
> n;P7l»lil*i :: t? & z> w©x hf > a* 

^^©mfi£^> X.Mnioo-. (fib, Xte, Pt, P 
d> Ir, Rh. Ru. O s ©5^©4>&< tt> 1 aJK 
±©7t*) M^lt^fm 
*^ 4 8lf%^mS6 0Hf%T*5ri:i!ii!ifSb 
^itSr*-Tm*i4 81g^%*il*fett6 0^ % 
S?*$!il!i&& 2 4 5t: (518K).©mi© 
Ml^ffoTt), X B Mnioo-»©ig^t& J F^L loM 

*$^<^:^.» BIJ^, -7jrS]tt3Sm^^ (^S7j 
ttmi?) Sr*5^<^^©T»*L<^:li„ 

[0 0 7 3] Sit, ffifiKtk<fc^-rm©ctOiff*Ll^H 
tt. 4 8|g^%^m^5 SISTJ^T^-S. 4 8)Sf%* 

*»3;&tt5 8 k^fxeui i»saaiaa2 4 5 

"C (5 18K) ©mi ©^SS-ffoTfc, X.Mn 
ioo-«©^^t&^L lo^©«fliJ*&^^iaiiKt UC 
<<^0. R»Btt»tttSSft<64. IP^, -75l6] 

lt<£:^Tm©$e.lC»* U^ttffltt. 4 9. 8^%^ 
mg58gf%T^0, 32kA/m (400 Oe) 
Mffillg 2 45t ( 5 1 8 K) ©m 1 <D&Mm&ft^> 
tc'&\Z 3 2k A/m (4 0 0 O e ) J&(±©3£^S*tt 
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[0 0 7 4] ±.mix.&m&m 2 & p t „m n 

ioo-b-dZd (fit, Zte. Pd, I r. Rh, Ru, I 

^) tUfctf. mfifeJt^^-Tm, ntl. 4 81?%^ 
m+n^6 0Bf%, 0. 2lf %^n^4 Olf %t 
*SCtA«!fSLV>. ±IBm+n*S4 8M^%*SISfc 
«6 OK^ %SiS;t5i:* l»SaSSft2 4 5*C (5 18 
K) ©^ 1 (D&MW&ft-oT'b. PLMnioo-MZn 

«£^&#£*$fc<&3©T$f;i:b<te^. n# 
0. 2ff%*iT*5f:> S&fiBttJS 2 ©ifgUte^ © 

f%&ii5t, &K£&|S;£tt&#7Wg^T&©T}tf 
£b<&^. 

[0 0 7 5] m+n©<fcDJf3:b^«SBtt. 4 8 

If%gm+nS5 8ISf%t*2>. m+n#4 8gf 
%*#t£fcte5 8If%S8^.l.t, JKt&9iIA2 4 5 
"C (5 18K) ©Sgl©3!ftMS£fToT*>, PtiMn 20 
MtoZiOftftMtfWL 1 oS!©«a»J*&^-vi^iKb 
bt;:<<&9. R&att#i4£*£&<&-5. IP'S, — 
#|fi)tt£«*g^«#£^3fc < &&©•?£?£ b < & 

m+nW^fCfi^bUffiBJS. 4 9. 8^% 
^m+n;S 5 811^%. 0. 2%^n^40t^D, 3 
2kA/m (4 0 0 Oe) &L±<D5c&mJsm&R-t)m 

[0 0 7 6] Jtf2£5£gittJi 2 £ P t,Mn 

100-Q-i L j (fit, L(£. Au, Ag, Cr> Ni> N 
e . Ar, Xe. K r ©5 *><D'pt£ < t 1 ilSfctt 30 
2S«±©7C^) iWcit> MfiEit**-Tq, j «, 
4 8gf%gq + j^6 0Mf%, 0. 2^%^j^ 
1 Om=?-%-£$>Z>Z.ttiW$.V^. q + j^4 8Mf% 
*i$fctt6 0Sf%^i^5t. MIfiS2 4 5'C 

(5 18K) (Dmi <Df&mm*nr>T%. Pt,Mn 
MO-o-sLKDttat&^tfL loM©&glJt&^<h8tl"J<t 

^|6H4^^ei?**$^< ^^©-Cjf* b < fct*. 

j*t0. 2M^%*SlT$)?>t. 7C»L©mjDC 
<fc-£.-*[S]tt3?^^®lf©5ScS^*i+^{C^n^^ 40 
©T$?£b<73:<. j ifil OlgH^Sr®*. •&<*:. — 

[0077] *flf«;it£*-rq + j ©<fcD#£b<A 

$BBte. 48gf%^q + j^58gf%T*5. q + 
j *<4 8gf %*iSf:H5 8Mf%^iA5t, ®M 
WS2 4 5"C (5 1 8K) ©mi©^ffiaSrfr-pT 
fc. P t,Mnioo-<i-jLj©iSa*S^L loM©«fliJ*S 

£b<;&^. m)«lt^-rq + j ©£ e>tC»$b 50 
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l^SSBte. 4 9. sm=f-%^:Q.+ j =S5 81^%. 0. 
2@C^%g j ^ 1 OM^F^TffeO. 3 2kA/m (4 0 

ooe) ^(D^mm-fj^mwffimhtx^o 

[0 0 7 8] A*-f yxS6 5rX B Mnioo-« ({B 

b. Xte. Pt, Pd. I r. Rh. Ru, Os05^ 
©4>&< tfe l8£(-h©7C*) Lfc£ li- 

te. ^^^©mfigltit&^-rmAt. 5 2if%^ 
6 OIB^T^-S^taW^bH. mdt5 2|R^%* 
SISfctt6 01^T%t(_h^i8^^i:. |gi®SM«2 4 0 
■C (5 13K) ©^©f&MS^fToTfc. X B Mn 
ioo-»©fc!iilte^#L 1 o$!<Z>«BJ»?'v£& JUHfcbtC 

mt&mtimftttffi-£ts.<tiz><r>-zft$i b<fcn. * 

fc. m©<fcC>£f$b^lSBte. 52. 8IM^%^m^5 
9. 2ff%tfe0, 16kA/m (2 0 0 Oe) f( 
±©3?^S^tt®#. t)Sb^;H7XlWJfl?,n 
•5. 

[0 0 7 9] /H7XI6 £P taMnioo-B-nZ 

□ ((lb. Zte. Pd. Rh. Ru. Ir. Os ©p^ 
©4>&< ia*fett2a^±©7C*) tLfctt. 
ffi/^JtSr^Tm. ntt. 5 21^ %=§m + ng 6 OM^ 
%. 0. 21^ %=Sn=£4 OIS^%Tfe^ii:^»^b 
m+nrt*5 21M^%*iiSt;£fc«6 0^%£jS*.3 
<?:. Mllg2 4 0t (5 13K) ©?g2©!l*SaS£ 
froTfc. P taMnioo-m-nZDWi^^fe^TitL 1 o§!© 

©T£f£b<&V\, Sfc. nd*0. 2^%*#j-C»S 
<h. KSt«ttfl2©^^T©«fl'Mk©figii©^^ -T 

©T'»*L<^:<. n*S4 0Hf%^ii5i, 3£lr3c 

[0 0 8 0] m+n©J:OJf *bV^«SHte. 5 

2. 8If%gm+ng5 9. 2fC^%. 0. 2fif % 
^n^4 0H^%Ta5D. 16kA/m (2 0 0 O 
e) £JLt©3£&g;frtt8!#. T^t>^. /H7Xlff# 

[0 0 8 1] /t-f 7X16SP t ,M n ioo-Q-j L 

j (fib. Lte. Au. Ag. Cr. Ni. Ne . A 
r. Xe. Kr©5%©^<tt>l@^fctt2aJ^Ji 
©7C») t bfct^. afiKtb?r*Tq. jtt. 5 2S? 

%^q + j ^6 01^^%. o. 2m^%^ j ^ i om^ 
ii6 om?%*Sx.-5t. mmmum.2 4 or (513 

K) ©^2 (Df&MW&ft oTfc. P t,Mnioo-a-iLj 
©^t&^.L loS!©«HiJt& ; f^t«aiKtL-lt< <t£ 

<&3©Tff£L<&l^. j *i 
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mjfcWST lTbt3 ©T» £ b < fcH. 
[0 0 8 2] m+nCDctD»SU^®H«> 5 

2. 8Ef%^m+ng5 9. 2IC^%. 0. 2HH^% 
SnS4 0IK^%T&D. 16kA/m (2 0 0 O 
e) JW±©x&S*ttffiB#. -T&fcS. 

[0 0 8 3] ^hA^xtr>A*;p^S!»Km^» 

^ 1 ©5?£fiB£Jg 2 i5 <kl*A*-f 7X« 6 iflXM n too-, 
(fit, x«. Pt, Pd, I r. Rh, Ru, O s CD 
?S©4>&< <bS ia«±©7t*) *^65^tbfc 

[0 0 8 4] md»5 2S ; fX*«lT?*St, fKffiSSft 
2 4 Or (5 13K) ©^©^SSrfT-pTt). AW 
7Xe6Sr«fiE-rsX.Mnioo- B ©ifeS*& : T : ^L loS! 

*£&<&-5. IPS, -*lRltt3!f»tt^»**«Sa:< 
&-2>©T$?£lx<frtA, Sfc. m!lt5 8lif%5ii5 
<h, M11S2 4 5*C (5 1 8K) ©g5 1 ©f&i!!l3£ 
fToTS±te&3&«BteJf 2 S*jSi-*XiMnioo-i©18 

ute^a* l i o^©«iytsT ^ tmmit < < & o . 

[0 0 8 5] Sfc, E3£fiBttJI 2 i>«fctm-f 7X1 6 
rt*. X.Mnioo-^e&S^&ibfci^. SSSsfiBttB 
2 i5 .fctfA'-f 771 6 ©fflfigtkSr*-rm*t. 5 2 fC^SS 
=SmS5 6. 3mT%X'$>^>^t^^.V0^VlK 

[0 0 8 6] ffifiKJt^t-m^ 5 2IT?%*ii5tT&-5 

<t. mmmum2 4 ox: (5i3K> <D^2<Dmmm : & 

fr^TS. 7^7X1 6 £#j£^X.Mnioo-i©&S 

§*«tt*H*&*sfc<fc*. bps, — *iRittsss«g^« 

[0 0 8 7] fi£-^>T. X.Mnioo-.&3iiaf£©E3$E&tt 
B2:J3<fcZ%'\W7Xg6©ffifiJci£#5 2gf%Sm^5 
6. 3M?%t^nH % 1 ©S&afiSBSKS&fiBttB 2 
©3£lfta*tt«W*«**L, fg2©f*&g£fT^;fc&fc 
K3£fiM4Jl 2 ©3£&S#tti8IWV\'-f 7X16 ©3£&i£ 

8&#©EPiptc*f u s^mttB 3 ©SHb^rsjteate-e-T 

[0 0 8 8] SS«ttI2i5j;rj:A'-f7Xi6 
P t B Mnioo-«-nZ n Zte. Pd. I r. 

Rh, Ru. Os©5^0^<i:fcliJfcli2lE( 
±©7C*) <hU/t<h£. ffl^Jt$r^Tm, nli, 5 2K 
f%^m+ng5 8gf%, 0. 2E«^n^40i 
T Z. £i)W * Lin 

[0 0 8 9] ±IBm+n^*5 2f^%*rirTr&3<h. SR 
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MS?i&g2 4 Or (5 13K) ©fg2©gS$a3£fT^>T 
S. ±ta7\*-f7Xjf 6£«j£T£P t»Mnioo-»-nZn 

©isji^AtL ioffl©ffli9» ; f^taaMbUfc< 

0. E3IBte#tt£jKSfc<fc*. BPS. -2r|6]&£& 
ijg^m#£^£;£<&&©T$f£l<<&lA.> m + 

nid?5 8Mf%&SA-St. *S813fi8E2 4 51C©!& 1 
©^S^ffoTfe. _hfBE3itEBttJf 2 &ffil&tZ> P t 
■Mnioo-»-nZ B ©iSS*&^L lo^WSI'JI&^t^ 

10 [0090] sfc. n^o. 2m=f-%3m-z$>z>h. 7t 
m z ©gsjnic i-5-^tt3?^-&m#©efe#?i^+ 

#Kiin&lA©-tr»;£L<;ft<. n*54 0If%$ii 

L<&^„ Sfc. ±IES5SiSttS2*5«kr/A-f 7X16 

P t„Mnio(h.-n ZnA^aS^tlfc £€\ *§. 
fiSifc&Tfc-Tm. n£*. 5 2If%gm+n^5 6. 311 
0. 2Hf%^n^4 0W%T$5iiMI3 

[0 0 9 1] _Lg2m+na*5 2gf%*«T$5i, 
20 JH11S2 4 Or (5 1 3K) ©^ 2 ©IS^aSrff oT 
S. A'-f7Xl6SMt5P t.MniDN-DZn©^ 

h*&t#l 1 omvmmfeT^ tmmit l ic < < & d . 

R5&att«te«SSJB:<fc:5. BPS. -^ftttSJ&SSfi- 
&£>©-?$?£ L<&^o 
[0 0 9 2] £fe. n^*0. 2JH : pX**tt?**<!:, 76 

* Z ©*lufc: <fc -5 -*(6]tt3£M^^m#©35c#^l^^+ 
#K5m&^©Tff-iil><&<., nAHOlf^^IA. 

30 [O 0 9 3]fcT, S^ttS2*3j;^AW7XS6 
©±feffljj&it#5 21g^%Sm+nS5 6. SUB^T 
0. 2IfX^n^4 OE^f %-t?&*U£» Igl© 

aw 7x1 6 ©32^^m^ct 0 < ^^©t. 
3©^k*[6i«^t:-B-ricH^$ti. 7'J-att*5© 

40 [0 0 9 4] jfefc. ^^14^2*5^;^/^ 7X16 
P t qMnioo-q-jLj ({ib. L«. Au. Ag, 
Cr, Ni. Ne. Ar, Xe, K r ©5S©4>&< <fc 
S ia*fc«2a^±©7C») A^SS^ttfci 
ffifiKltSr^Tq. j tt. 52If%gq + j^58 
0. 2K^%:g j SI 0gf%T$S^tW 

* Lin 

[0 0 9 5] q+ j di5 2lf%*iT*^i. 
fiS2 4 0r (5 13K) ©m2©|^SaS^fToT ; t). 
±IBA-f 7X16 5:«^-r^)P tqMnioo-g-jLi©i^ 
50 A«? L 1 oS?©«I"J*&T^ t «IU^ U < < & 0 . 
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K&i8tt#tt£?K;* BP*,, -2rftfl-XJS*l3-& 
iK#£*£&<&-5©T# : i;L<&:^. q + j# 

5 81?%$^?),!:, f!Mfigfig2 4 5<C©fjll ©& 

^a*ffoTt>. ±tes^jstt® 2 $«^-r^> p t ,m 

n ioo-,-i L iOlSiittWL 1 •ffl©«fl9* : f^t«flij 

[0 0 9 6] £fc> j#0. 2^%*^T*^<i:> 7C 
* L ©*Sin K J: 4 -#fatt&*ttS^B#©&*3tt**H- 

»fcatiau<oT»ti/<ft<. j^iogfxiu* 

[0 0 9 7] ifc. ±BE»«ttJB2ii,fctfA--f 7XJ1 
6#, P tQMnioo-a-iLj*^7S:-5^t Lfet€-> 

0. 2lf%^ j SI 0£?%-?$SCl::AtJ: 

[0 0 9 8] q + j &5 2m^%^m-X!$>?>t. &MW 
IK2 4CC (5 13K) ©Ml 2 ©JftfcLffi&fT oTt», 
±IBA*-f 7X16 &ffif&.-t2> P t ,M n ioo-a-j L j©*§ 

aifrf **l i ososautt^ ^t«Hifl: l ic < < * o . 

[0 0 9 9] j*t0. 2m : f%*SlT»-5t, 7C 

[0 10 0] ££oT, StKtti2*<fc^-f7XI6 
©±3BfflJ*tfci5*5 2lH^%Sq+ j ^5 6. 3fC^%-C 
&D> 0. 2M ; f^j^lOI?«T?*nil Sfll© 
ft*®gf${C5E3i&I&teJi 2 0£ttA:&&ttJUft£&U IB 
2 ©^5&a*ff o tc®.. 2 ©SS&S^&BSI?- 

aw 7xji 6 ©£&*§£»#£ o t>** < &*©-*?. 

©Wk^lSlttXA-XtC^k-r-5Ci:*iT?€r-5fcJ6»* 

[oioi] ifc, #hAfflxtr>A;p^a!»K«a* 

^l©5^6SttB2©»fi£t. rW7X»6©fijat&» 
ft6l/ft. W^tfS^Stti 2 OM n g«*/H 7X1 

«©w#©5SSMS^a#©Js*«kDa*c-c*, ^2© 

Mitl:7'J -mttB 5 tS^mttB 3 ©«<t£«fc 0 

3R»a«©Mn»«4aai&H&fcR»attJi2 tA-Y 
7X16 ©W#©2flE*a^Ftt«»©!6&, $ 5 

stu Hjt«ttjB3©«ft*i«iii4*fl:-a-rfcHsan. 
7 u 5 ©«ft*r6jttx A-xi:«fct« s tufi 
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[0 10 2] A'-f7Xl6$, X a Mhioo- n 

(.Xifis P t, Pd. I r. Rh> Ru, Os©?*,© 
4>&< tfe iay.±©7C», *aB£tfcSr*-Tm^ 5 2lf 
XSmS6 0ffX) ^SSS^tU SSH412 

X»Mnioo-» (Xj5«> Pt. Pd, 1 r. Rh, R 
u. Os<D??><D'J>t3.< £him&L±<D7€m, ffiJSJcJtS: 
itm^, 4 8m^%^m^5 8HC^%) 

[0 10 3] >W7XlB6©l&«iM»©«JSJt**-rm 

io a*. 5 2MT%*ii*b<«6 omTx&mz-Ziz. m 

«lSSffi2 4 0 < C (5 13K) ©S§ 2 ©M£UB£f? o T 

A*-f 7X16 S«fiE-T^ XoM n ioo-»©iS&lif&^ 
L 1 oS^MIUte^ £ mmib U < < fc D , 

S<a5(!)Tfftl/<ai>. S^ffltI2 0S« 

5£f ©ttriEJt SStmAi. 4 8 BfX*«t K1J5 8 
JB?-K$jB*.Sa:. iIliBS2 4 5'C ( 5 1 8 K) © 
tB 1 ©jfcfflSfcfToTfcRllHBttli 2 £#fj&-r&X„M 
n im-i©J*AW7WL 1 o3!©MgiJ&^£*S!itiHt: b 
20 <<ftO; S3£®tt^tt£7K£&<&3<. SP*>, -#fSj 

[0 10 4] cfcoT, |g 1 ©HSMSiaft 2 4 5t©Il 

>o«2©aM&9aA«t2 2 o*c (493 
k> ©^2©fiMa^ftc, Kttttttii 2 ©£&&&t&8 

■otcmz, SKltti 2 05£MM 7X1 
6©3g^S^r14m#<tD ! b^:^<as<J:5(^ 
J32<Dm.mit (4 8gf%Sm^5 8®f%) t/H7 
30 X®6©fflfiKit (5 2gf%gm^6 01f%) ©®H 
©«t»A»6#*©«J«JtS»346-e-T*«-rn«J:V». 

[0105] ccfc^&^frSiifc-riariEJtfcft^aK 

t/H 7X1 6 ^H-SsKTMLfciftJ: D t>. Sg2 

©j»»3i$fc:&tt sssitti 2 ©x«ug-&»#fc/'W 

7X16 ©X*S#tt«#©*&WSKT?**lft*£:b 
-B-ftSnrtBCftrK R9f-©aa&a«|«M:T«. mi 

S*. »2©SR«i9©IRK:. S^mi4« 2 ©icmS^tt 

^atts 2 ©3ss*a*tt«#**fls*fctt»fl:*iRi*se 
xsctdt7s<, B9^aitS3©ttfl:^iea«96E9icB€ 

Lfc**, 7'J-«1t)i5 4:Hlt«ttlB3©«fl:*iai« 
3?i$t5Si*tT-t5. *&, ^2©fb«ia©iaft 

^l©I^Ma©ia«J;0<g<-rse:«i:tc<J;D, 
«ttJ12©2S£*a*tt»»*^fl;S-»*Ci:tt<, AW 

7xi 6 ©Sf^a^tta*****-** - 

[0 10 6] $e.tr, I2©Mitl; < SMM2 
©SE*»^rtt«ff fe/t'f 7X1 6 ©3^«IS^tt»^«t 0 
50 t>^;€<t?#, «»«BSk«**&©«^»»©Blft»C» 
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bx. mizm&m 3 ©mfc^faj&tgflre-rfcBJtsn, 
7 U -fflH41 5 ©»Hfc*ip]ttxA-XK£flrr£ - 

[0107] fcm&&m 2 £A-f 7X1 6 b^»J 

©*fi#--&:b-fr«. ;H7XI6S', P UMnioo-n-oZ 
d (Zrt*. Pd. I r, Rh, Ru, Os©3^©'>a: 
< tfc ia*fc«2a«_h©7cm. ffij£tfc£:*-rm. n 
A*. 5 2gf%^m+n^6 0^f%, 0. 2g?%^ 
n^4 0S ; f%) ^SftS^tt, £§£5BttS2£. 
P t»Mnioo-«-nZ D (fib. Ztt. Pd, I r, R 10 
h. Ru, O s ®5 ^ < t fe 1 IS fcB 2 i£l± 
©TtiSi. HA^it^^m. nfi. 48gf%^m+n^ 
5 8lf%< 0. 2Jg^%^n^4 0M?%) #"i>£:-5 

[0 10 8] A-f 7Xl6©3Sj£^©iiaBJUt£*"rm 

ii61I«2 4 0 t C (5 13K) ©fg 2 ©!&®g£:fr o 
Tfc. A-f 7X16 SrStjS-rSP t B Mnioo-^ B Zn© 

sgfM&^L io^©«aij^ ; f^<tafl'Kt;btc< <& 

9. K^Btt#tt£r7K2 BPS. -#fatt3?& 20 

Sg^m#£*$&<7a&©T»SL.<£EV>o AW 
TXP6©^^©mfiKtfc$r^-rn^0. 2gf?S* 
«re£>££. 7t^Z©^inlCJ;S-^|6lttX^^^ 
©&#^^+^t^n^:^©t s $f*L.<75:<> n#4 

[0109] $fc. s^tte2©m^+©Mfi£its 

fcmM&m 2 &ffi&LT2> P t »M n mom z D ©^^t& 30 

^ #l 1 mommfe^t-mmit ui:<<6d, jkss 

mi44#tt£7K£&<&&. BPS. -^|fi]32&*£-&fiB#£ 
*$75:<^:«.©-C5FSL<75:V^ Sit. £3$fi8ttl2© 
^^©^it^Tn^O. 2 
<fc. 7C^Z©^jntcJ;?.— 1jfatii5tmi&&Wi&o&W9J) 

-^(6Jtt^^iS^i£TUTb*p© 

[0 110] jg 1 ©jS*®3iaffi 2 4 5t:©mi 

©jt*M3£frV>. S«12 0JM*I41^*» 40 

frim2(Di*M&Mm-t) i 2 2 one (49 3 k> © 

?g2©giaa»*t~. S&®ttl2©S&JI;trtt®t#cfcO 
fe/jNS^SB^^BlftnL-T, &2(Df*Mm&'fr-z>K.'& 
K3fie#«2©3?^*tte#^AWTXS6©3? 
^3£ttm#<fc 9 3 tc. S!Sl5SttB2© 

fflj&tt (4 8JM^%^m+nS5 8BfX) t/H 77 
16©fflj£lt (5 2|gT%^m+n^6 0Mf%) ©^ 
H © * <=> ©*&f£ Jt £ £ ■tirT^Wrnti J; v*. 
[0 111] £©«fc5&&ft£#§fc^ffi/&Jt£#*aiR 
LTfflfi£«SB£g&£L«e>5-£:(CJ;9, S3$&f41 2 50 
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£A-f 7X16 * B-SSK-C WLfci^i 0 fe. ^2 
©H^^lC^tt ©R3i!$M41 2 ©3£&«£-&«&!F- 

t/vr 7x1 6 v&mmjj&mzKDmzm^z-vz z>m 
fc. wii<Dmmw<Dmz, fc&mmm 2 ©jggis^ttm 

^£rfg££-t£. ^2©^S!1S©^JC, £3£ffl41 2 ©3£ 

£9, s?smttB2©3gm^tta^&^i;sfc«^ 

©I^IC, m ©f&MS©MS<i:9<g;<-r-5~ £T. £3$ 
®ttB2©^S*ttfiS#^^k$-t±S^i^<> A-f 

7X1 6 ©x&^fiBii^fg^s-a-s - t^T^S. 
[0 1 1 2] $e>tc, ^2©.^a^tr. fc&m&m2 

©3g&M#ttS&#£A-f 7X1 6 ©3£&S*ttfiS#<k 0 
<"e^. 5B^fE^#:^e>©«^^©TOD(cM 

it, mfem&m 3 ©mfc*ft^fc-trf ics^n. 

[0 113] MMttl 2 t A-f 7X1 6 Off i 1^1 
<Dm&-Bit)it\$, A-f7Xl6£r. P t«Mn loo-q-j L 
i (fib. L«. Au, Ag, Cr, Ni, Ne, A 
r, Xe, K r © 5 %©'M < t fe 1 iifeB 2 1«± 
©7Gf?i, mj£ifc£^-rq. j*>*. 521R J F%^q + j^ 
6 0lf%, 0. 2IC^%^ j ^ 1 0JS^%) frbteZ- 
-&&£b. Mlttl2*. P t,Mnioo-q-iLj (fi 
b. Hi. Au, Ag. Cr. Ni. Ne, Ar. X 
e. K r ©3S©^< tfe 1 a*fctt2a^-h©7C 
*, fflfi£it^*-Tq. 48lf%^q + j^58 

0. 2gf%Sj^l 01f%) 
tT-2>-t*WSbVi. /N*-r7Xl6©fflfiKS:4 , ©fflfi£ 
Jt^-Tq + j^. 5 2gf%*igL<a6 0If% 

*ieA-5<h. mmmmm 2 4 0 *c (5 1 3K) .©^2© 

**fflS£fToTfe. ;H7Xl6^Mt5Pt,Mn 

ioo-q-jLj©^^t&^^L 1 oMoMnm^tMrnit 

L\Z<<tz0. K&m&¥f&$:^-2fc<f3:Z>. BPS. — 

AM 7X1 6 ©*&J*5S«f©ttricJt£^-r j ^. 
0. 2^%*jgT?*St. 7C*L©^J)nlCi^-^fS] 
tt3?^^iS#©BiC^^+»^^tl^^©-Ciff * b 
<££<. j 0^%SrSx^i:. — 3ErlRjttX»*S£ 
l#*5(£TLTb S -5 ©-e»* b < ^ 

[0 114] ^fc. S^1412©^l^>P©mfi£itSr 
TK-Tq+jrt*. 4 8m^%*Sieb<«5 8^ %Sr@ 
*.-5<fc. ^aiSS2 4 5*C©^1 ©^MS^fToT 
fe. S5SBttl2S«(fit5P t a Mnioo-,-iLj©^ 
^fe^L lo^©MI'J*& J ?^i:«I'Hkb(r< <frD, 
S^mtt!Kptt^$^<^:S<. BPS. 
JSS^?r^$nt<!^?>©-C$ i fSb<7St'^ Sfe. SSfifi^tt 
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*»»*#-r^fcsn&v>©T#* u < & < . j ffi 1 o 

[0 1 1 5] .fcoT, ?g 1 ©fl^SSS 2 4 StCfl 

£5g£$-g-, fr^m2<Dm&wmettfi2 2 o*c (493 
k> ©ss2©jiMS3iisfc. s^mtts 2 ©3E*»:#tt« 

6 ©3£&g#tt«B#<fcD <&3J: •Sir, K3&8tt 
m2<D®.)&lt (4 8Hf%^q + j^5 8lf%) 

[0116] z(Dj:5uaift$:mtf?mmit&&AmiR. 

i/W7**6£R— »rtT#J«U;fc*^.fcD'b. §11 
©&$MII#*5 «fctf?g 2 ©3R«ai^K*tt*#* ©s&a 

fts 2 ©xi^«#t;w7^i 6 ©s&ji;£i4m^ 
■ 2©3sifeji*tt«»*58*a-a-, ?g2©f&Ms©i& 

5 3 ©Wfc*ifii<£3£g$ ci tanr* 

[0 1 1 7] S6t, *2©3»«ia»fc:, S3SB$ttg2 
< T€r, ttau££tt{*£> & ©m^fi&#©B]flnt::*f 

y u -«ttJi 5 ©mfl^rsjiix A-Xfcgft-r * rt^ 
[01 is] ^(D&oUT.yiy/viymmmmm.mi-i 

Ttt, S&Btte2i5j;ytA*'Y7XJl6#, Pt, P 
d, Rh, Ru. 1 r, Os, Au, Ag, Cr, N 
i, Ne, Ar, Xe, Kr©5%© / >ft<tt)lIS 
fc\Z 2 m&L±<D7im £ U n £ <E> fe©T 

&*>©-?, x*»^rtt«»©jaa»tt*«Afft«:o. w 

[0 119] Mill PtMn^©^n7 + >^IS 

it, 3 8 ot:igT^o, a*oxe>/w^siiia 

43 t^T A-f 7 X JllCffl V > 5, tlT n fc F e M n 
&©1 5 CCtJttfcbTigtV, Lfc*bt,- Seg?3©® 
ftPftfi £ & 3 j$St5BM^ y H fc t*©SS (c fiS*. £> tifc 
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[0 12 0] S^lCifc, KSHSttJf 2 $±te©#^T? 
J£E£-f S^tT, ^n.y^r>^MS*ii«^t>©t^D. 
M5$?8ttJS 2 !C*i*7S£&JS7Jte8i#&5g£$ it£ r £ 
H^fiStt«3©mYb*l^]^^@{C@^T 
/H7XI6, SS«tti2© 
fpTfcP tMn^#©ya^*>^iag!S3 8 O'Ctrfc 
D, I rMnM©2 3 0 "C iifci&LT&ffi < , £9$? 

io [0121] ±§e©x tr >/\*;^anis*f 1 ©sa 

BTfftT'li, K3£a&B2*>J;tfA'i 7X11 P 
t, Pd, Rh, Ru, I r, Os. Au, Ag, C 
r. Ni. Ne, Ar, Xe, K r ©5*>©4>&< £h 
\m&fc\i2m&.±V>7tm£, Mn £^ti^^m 
\,\ ±IB^©ttKSrfJfflbT. lg@©MI?B^ 
af±*3©m^*(63SrS^L., 2SI0MIT7U- 
fiSttJl 5 ©«flS*lRl*±EHJfe»ttJi 3 ©SHfc^fa 
M"T«>*i6i«clii?>©-r, s^ttttsso&fc&ftics 

20 7£M&m3(Dmit^fo£&m?Z>Jifiil\ZWliLZ>Z.£tf-? 

ie^tticgnfcxt!>A*;w^»^m^,^i s# 
£ifita<, z\<DK%m&m2 ta^mtts 3 ©Affile ^ 

©2Ig ©&MS 1C J; 9 AW 7 X g 6 ©XglifS-&BB# ft 

[0122] jhe©xtf>/w:/s*iHB&*? 

30 1 ©SSit^ffeTtt, RiM8tti2*J:W'f 7X16 
1C. Pt, Pd, Rh, Ru, Ir, Os, Au, A 
g, Cr, Ni, Ne, Ar, Xe, Kr ©5 •£©'>& 
< <hfe ia$fctt2««Ji©7C*t, Mn 

6(S, Pt, Pd, Rh, Ru, Fe, Ir, Os, A 
u, Ag. Cr, Ni, Ne, Ar, Xe, Kr©5% 
©^< <tt) iaSfcli2S^±©7E^t, Mnt^ 

7X16H. N i O, a-Fe203, CoO0^*f. 
40 SS?$n-5 1 «W±©^^ffl l>TMt 5 ^ t t>Tf 

-So 

[0 12 3] 02l:*tigA7 Htt, X^^^l 5 1 

(r ±se©x tf >n)i^mmmm%m^- 1 *t«iAe.nfcc 

X® 6 i^mttS 7 i:0#DllK+»aSC**g^«*Ji«# 
&n, X^X?i>y^-f7X©t:>z>y«#^t 
<T^, CirilCJ;oT7'J-fi8tte5©^b77(S]ft-73 

r6i(c5l*»c:li5i.5c:t^T#, A*;i/^A'7i?>y'rx© 

^^ft^ltT^, ^fc, 7'J-mttB5©h^-yi7g6M 
50 ffiijg6#©fi&fc*fr**&n££i#&<, h5yf«©IS 
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5fcj£tt£lR]±T?*» flmtt®Xfr>*IHK*^y Hit* 
££j&»Ttr*-. *fc> ±«>>-;H 4 JBi 6 7ic*£ft:g: 

M^5E^-rs©SrB6±-C€?-5©T, ±»->- ^KB 1 6 

[0 12 4] E^«gSSIHfc£St^A-XAH # 
Kft«ttB4£B5&814B3£::7>J-HKtt»5<t:©#® 10 

t£ d £ etsf® x e >&#«sl \z «t * t> © t * * . 

Cu&£^S&S±B#MBttS*li4K3*U *fcJ>& 
#«SL*^#^m*^-a-t LT> C oB#*0*J*T# 
*. d©fc®, H^ttS3SCoJK^©TOT^b 
B£^B3©#B1£&fM4ffi!l©»#&Bll 
© 2 /^gft-e^-rj; -5 tCi*^ C o iT«t5 C £ *tjfr 

5 ©#tM8tt*«« 4 fiiJ©gB#£0 1 © 2 £«ISl-eSf <fc 
5l:I^CoiTMt5ui/iW$L^ 20 
[0 12 5] [SB 2 ©&MHB1B] 1411 *»W©fg2 

^bfc«K®ST*D, @5(1 04C^LfcXtf>A* 

Ilgif i o octe^tfc, bi ic^-rxt^AVi-:/ 
aniBgif i a- Hf-r 

^>tltcm±^^^^l 5 l©hl^— U>^«SB«51 5 
1 dfeflC^lt^tlT, A-F^X^^t*©l2@a# 

»1E*liE*©»»;tr6ltt, B^Z^frT'&D. mMIH® 

[0 12 6] 04*5<tOtH5(w^-rXtr>A*;i'yS!»^ 

^a*^ loot. 01 c*nK>A*^wMBa 

B5 (0 4S.Ot0 5tftt7'J-attH7 5) ©J&fb^l*] 

£ aje&ttB ©EHb^ft \zn l x^mt^m \zrnz. z> 
saif loo*?, hi ic^bfcsg i ©susje^©x e 40 

B 3 Kft^TSg 1 . ^2ffl|£iiftI5 2, 5 4©B»C 
llMStt'PHB 5 3 £:frft£irr&5B5£8ittB 6 3^ 
WfeCtt, 7U-®ttB5t;:<R;;s.T!gl. 

-»tts 5 6.6 0 (Dmizim&'pmm 5 9 ^fts-tr 

Tft57'J-Btti7 5€Klt&^fr**. 

[0127111 ©B^fi&ttB 5 2 tt. R&SBttB 2 t 
aiTM. ^©^1©H^S814S5 2©±trtt. ?mb 

ttWi5 3i!)5M$n, z.<Dim&*mm5 3<d±.\z 

te. f 2 ©ISiSttl 5 4*«$nt^5. C©ff52 50 
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©B^BSttB 5 4 tt#H»tt**«4 tSSUTlri*. 

[0128] Jifefg 1 ©H^mttB 5 2 & .fctfSSI 2 ©B 
eKftI5 4li. tfiJAH Col. NiFe^, Co 
NiFeM. CoNi^. CoFe^Mt'fM 
SntV>*. *fc. ?gl©B^fi&t£B5 2<fc^2©@« 

m&m 5 4 ii<Dfflizft&-tz>$m& i Pfflm 5 3 r 

u. Rh. Ir, Cr, Re. C u (Do % 1 ffl^-SV^i 
2 «6U:©£&-ej&J«3*lT^S H L IA. 

[0 12 9] t^5t. 04^J:l/0 5lC*-r^l ©@ 
^ffltI5 2SrJ!g2 01£«tti5 4CSSnT^5 
^Wi. ^n^i©a^-*>h©*#£K:tf*-©:# 
f6]*«LT*5D. ±fBJSa ; &-^>h©^:^$H ^Sfil 

8Hk (Ms) tffilJP (t) tsa»ttfcfflnrase3n*. 

[0 13 0] 04 43<tlX0 5iC*-rmi©@^14»5 
2 if 2 0iS«1tI 5 4 tHI^UWTMSn. b 
^t>. $2©ISlttI5 4©J8IJSt P2*5. m 1©B 
5£«&ttB 5 2 ©KIP t P i<fc D < »J*£ftT^* 

fefetC. fg 2 ©HSmttB 5 4 ©*#$?§ 1 ©B5£E&14B 
5 2 Kit'*, 5SI : E-^>h!!l5^<S:-3TU5, £ 
fc. ^ l Oitltti 5 2 *5iO:^2 ©I^ltti 5 4 
*>h*#t*Jl£;&*3£U^. bfc 
AbT, 16 1 ©B;£&1f B 5 2 ©$IJP t PirtSfg 2 OH 

satti5 4©mt pi«ko»<»j*anT^T"b«t 

IK 

[0 13 1] ^10Mti5 2«, 04*5J;^05 

5 3£^bT#fflTSS^©BJ£«tt«5 4©«WtHU 
_h8B^l ©B5£ffi&ttB5 2<Dm<tJjfatK¥-fT (7i'J 

[0132)11 ©BJ£«&ttB 5 2 fit, R3MBHtJB'2 K: 

tCJ:9. -LiBSgl ©MttI5 2 £K&M&m2h<D 

^■mizT^m^m^- i^m^itmm a»5fi£u e« 

TUi. I4fcj:iy:i5li*tJ;5i:. -Lffijgl'©BJt« 

tti5 2©i»?, 0*Y^[^ic@^$n^. -Liens i 

©ifffittl 5 2 ©m-ffcd*. 0*Y^f6]tCH^$n-5> 
£, #ffittt>|RM5 3Sr^-LT*K6j-r-5f2 0@^mtt 
154 ©a^ktt. 1 1 ©HSmttB 5 2 ©IfciS¥fr 

[0133] c©i 9 &x t:>Aj^iiiaa*f 1 

0 OK&^Ttt. SI1©B 
CTttI5 2©«Mfc£#2©Bffi«fl:Ji5 4©«fls££ 
«bTR¥ff«^tt*fc:«r3Ct3i«PlfliT?»*. c©««J 
©Xbf>A*^^?"iMlS^* : Fl 0 0X11 
2iLT, ^n«y^>ysa^iS<. W»fef l©St 

&^*$*^±IE©^^ffl-r^CtT*. ±15 
fH 1 ©B^lKttB 5 2 fttf * 2 ©B^mttB 5 4 ©^k 
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[0134] ziDjzvtexxy/wjsiimmmm.mTi 

OOtH, fgl©@£Ktt»5 2<!:Sg2©@5g&ttJf 5 

mm&mf?- (Hex) &±2<t-2, mi<Dm&m&m 

5 2^2©@Sffifii54©Hfc5 1 JRttK t>3fc«U 
€r, L**>. SifftAMR (SttJgfc*) 

[0135] iio7'j-itti5 6it &m&mmn 

14i:lUW5. C©g§l ©"7l)-mttJ15 6_kl;i# 10 
WB5 9±.lr*2CD7'J-«tt«6 0 3i«»J«SnT^ 

Kl(07U-lttI5 6}t ®4*iJ; 
r/S5tC*-r t t'5tC, 2ST^fiE$nT*t9, 
«»4fc»-r*«KCoR5 7fl*»j*S*lTV>*. 
tt4MM4£4Fr«JNICColt5 M 

«J14i©tt«&BM:T*&»&-e**. 20 

[0 13 6] CoK5 7©JilCtt. N i FeSM5 8 
■bmrftZtlT^Z. ilCDN i Fe^M5 8J&t#ate4« 
MJi5 9£8SLTtr>*. i2O7U-»tti6 0fi. C 
oM, NiFe^, CoFeM, ^WtCoNi 
Fefii, CoN i^&ft^SnTI/^. 
il©7U -&tt)i 5 6t^2 07'J -SS&Jf 6Ot0 
^IC^-ffit-^^tt^rBlPS 9H Ru, Rh, I r. 
Cr, Re, C u<Dot> im$>i>^\^2m&.±<D^^X' 

[0 1 3 7] I107'J-«tti5 6©«fl;tlB2©7 30 
U-attJi6 0©»fc£tt, SfSl©X'J-SStt/i5 6t 

(RKKYffll^ffl) lC<fcoT, 04*3cfcU:0 5{X*-r 
J:5t, Sl»fcR¥fT«£ttlB (7i'Jlttti) \ZU 

[0 13 8] 04*5<tDC0 5{^fm2(D^ig^S8«X 

e>;w7*aiWB8s*f i o otn wtwr, mi© 
7U-itti5 6©if t F!«, m207v-m&m 

6 0 OB? t Fii D < tlT^§. 

T> IlO7'J-H415 60Ms • t Fill ^2® 40 
7U-ittI6 0©Ms • t F2&r)*,'l^<mi£t<tl 

10 0TH /VfTXIf 6<bS§l©3£fi&ttJi7 a<h 

#) IC«t 0JB 1 ©BsSBttJi 7 a ®«<b**H 1 TI4X 1 7j 

©«fcfct, $ i (Dmm&m 7 a ©fiSfttswTjr^ m 

lTttXl#fa£R*^fflfc»BKBJ££nT*sr), Ml 
ltjB2C3iittl7a, 7 b0>aM&&Att£fr>C£¥ 
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T, £©<fc5K:?[§2©3&8tt:Jf 7 bCDflHbtt. XITjISJ 

£KMttz&mizmj£2tix^z>oyc 7u-atti7 

5 <DBfc&ia£B&ji 3 (omitfjmizMisTjzmrtt 
ft 1 r m x. z> fc * © x ^ x x. > v 5 n -< 7 x © tr > n > ^ 

«»O*#S*»*#<a:r3T*0, uniCk-aT, Ms 

• t F20*fui2©7'j- istt/ie (xDrntfimffi 

gttT. 0SX 17?(6]tS*f7j|6]IC*^t>tl, ±IBg§2 
©7"J-®tt«6 0 t©3?m^®# (RKKYffilf 
m) C<fc^>T, Ms • t Fi©/hSV^l ©T7l> — SStt 
H 5 6 ©fifrffcH @ ^X 17j|6JICjtxe.n-5o 
[0 13 9] 0^Y77(6)75'>^^gfm#*5SALT<-5 
<fc> ±E»1 07'J-«M5 6 t^2©7'J-«tI 

6 0©ffiKfc«, 7i'J«MSIS«^^. ±JB*V« 
B#©f£#£gttT[H]i|te-r-5. ^-IT. AMRlcW-^-T 
511 ©7U-«ttJB 5 6<D$tmmitt. I2CISS 
ttI5 4 ©HS«KK (Mz.\mi*YJjfa£KMJjft\zM 

[0 14 0] [-tr>xm«tfiB#©f£ffl] i^lc, 04~H 

^©f^ffliro^TiK^-r^. m2©*ig^ffi©xe>A* 

^7iilII*f 1 0 OTIi #BttifI4 0T« 

fe^XIt SBl©@5gmteJI5 2MH2 0itittl 
5 4 ©5 13. m^ ; e-^>h©±#^73©S^ttB© 
aMfcfrGHe ir>X«^B&#©7j|6]££to-t*&. 

[0141] B4 t'^-T J: 3 le g§ 2 ©gl^mttS 5 4 
©iS^^E-X > h tt> 1 1 ©BStfi&ttJg 5 2 ©g^^E- 
;* > Hcit^T;*:^ < . $2 0@^ltti5 4©BB^ 
-/>hll 0^Y7j|S)tS^7j(6) (S^ETjft) \zm 
(,>T^5. Cl©fcJ6mi©@^mttB5 2©a« ; &-y. 
> h il 2 ©i^Ittl 5 4 0«gt- ^ > K t I 
^t>-a-7c^fi£^a^E-^>hH 0*Y75rinltS*f77lpJ 

[0 14 2] mm<DJ:olZ. #mi4^*H4H 12© 
S^fi&ttH 5 4 Rtffg 1 ©@^JStt« 5 2 ©±«K#J« 

int^*. z\<Dfcst>, mzim&mnm 4 z^mzi, 
Tt^n-5-t>xmsiti 1 2iefcoT^$n^>-fe>xm 

tftJEB^H ±lB#N»BttS«»4,fc9feT«£*5tAT. H 

*£7ji6ji'[6i< .tite. ±te-tr>xmsKi 1 2©srr77 
tti5 2ti2 oymfeM&m 5 4 1 ©^^aa^- / > 

h©73(6]<h, _hK-fe>X^»it^©75(Sl<i:*i-S:-rS. 
[0143] 04ic^-rJ;5ie ±IB-lr>xmBSi 1 2 
a. mmx 17716] icsssn^o ^^^©^iijix^d, -fe 

>xmSit SrSSf y t tr <fc o T0^$ >X«»itB# 
14. ffi.m\ZttlsT45mKHZM0L2nZ>. tot, #fi8tt 
W«»4«tDt>T«©JiK:tt, 0*7j|SJ (0^Y7j|6]<»: 
R»73l6l) ©ir>xmoita^RHq$n5Ci:lC7iO, 
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ffi%r?Z>Jsm\ZttmL. ff§l©@£Sa4Ji5 2£?g2© 

stittH5 4mzitm-r&jmM&mn (rkky« 

SflUli) «t*«3n, ±EIBlOH«»ttB5 2©«<b 
£SS 2 ©SSUti 5 4 ©«<fc©E s FfT«'&tt»£<fc 0 

[0144] mz. -tyxmrn* 1 mAStt, m. 

4kA/m (3 0 Oe) gflE©-fe>;*«aHBJW*3S£ 

S&fc, fBe«^(D[5ie^«. 1 0 0 0 0 r pm 10 
gS^TjK&CK £©|5HE*©-t#K:«fcD» StWfi 

mmmmm^m^mmt. moo-c (473 k> g 

S£T±#U SP,l:t>XftS«ffc2 4kA/m 
(3 0 0 Oe) £*^<&£<> 
[0 14 5] ^fflJ;?^ #*fcB^S*WS8rFT?, b 
*^&ir>xm^*Wi ; 2>i§-&t::&oT«. W.1 

comM&&m 5 2 ©nt^-.* >ht^2 ©abates 

5 4 i^£L^MT**5i ttiPV&Z'&ffcm^— 20 
^>h©^|6|t, ir>X*SE^©^|Sjt^l6]#-e^ 
at, !gl©@5£B&t$J15 2©fiBffc£3l2©@5S§3ttJf 
5 4©^tt©5¥fr^«^*n^<7S:S„ 

^m#©^[6]©ISgn©ffl{C, m^ZfUy^r>ifU&^ 
-r*RM«tt*»*5»«tt» 2 £ LT4&B-r«&BAS 

[0146] fciJ, 04 tc^-rm 1 ©@5£fi£ttJI 5 2 © 
8^*- / > h if 2 Oi^ltti 5 4 / > 30 

(0*Yj&[6l) \zm^T^Z>m&\Zte. -fe>xmStt2:EI 

ijjfa£KM-ftfa\zmi^ ±>7>mffiMR&t&mz 
ttvtEmKHzmf&ztiz&oiz-rnii^K e^±©j;5 
tc, ±m<Dmte<Di&miz£ti\f. ±>7.m&&$i-rz\t 

{c e koT^$nair>7.«tSfi8#©^f6]<t. f l(Di 
SSttloe^-^ > h t» 2 ©BJtBttJlOBSre 
- > b L a £ £ \Z J; o T*J6 -5 £ £ ifi-V # 
S ^fiK^m*- * > h ©*ft £ £ -a S * 3 £ £ J: 

Tsssi&ss^m^ (RKKYisffffl) *«MBs-e-. ± 

ISfg 1 ©B£JK1£JB©«fc£3S 2 ©H3t«ttJBO«fl:o 
R¥fir*6^*» C7x>J«tttt«) *«ftWKft3febfc« 

m\z&~Dz\t immn & z> . 
[0 14 7] *nifi©»Ji-rtt. iOI^WS^tt 

^rSJi^-a-^fcfetC, K&M&m2\Z-7uy3r>ifMm 
©K^£»«tt#tt*ttfllLTiS?K ^tlCi^T, SB 
a*lrtt^T*«C±*bTt>, ±12^1© 
H^attS©fiSYk£f 2 ©H)£«ttJB©«fls©STff » 

&vim (7x'jittti) £*n»<-r*££a*-r?* so 
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[0148] *fc» KC»«flE<tK:»«"r*fc»KHr> 

?)]©Slig©^T'«> ±f2-tr>xmgitfiBI^\ Sl©I 
2 ©H3e«ttJBOWlC«<S:»«S-&«»* 
ifi|g$1i-£ftUa£fc;fc'=>UT(^-5©-ZN -fe>XSsitm# 
©if;*:l;:<fc9> mi OHS«ttiiJB2©H61ttI© 

[0 14 9] ±B©«fc 3 £*Jfc©£ 2 ©£*»«©:*£ 
>A';py^»^aa* : f 1 0 0 CfeHTWU m 1 ©*#£ 
^ffi©^.tf>A*;^S!*^«^l £ra«tc, 
ftTO^ftM-f7^I6 t^littI7 £©|^ffi(C5g 

>yA'-f77©b:>'->y«#^f<Tt5©T, 7 
'J-mtt«7 5©ejt*[Sl$r-^{C{g^tC»A-5Cl£ 
3 tCLT\ h5y*«©PS*©B£«JB©5fe 
5£tt£fa±T£> £fc> A*<!FXJf 6£3&&*4B7£© 

^Bfcses-rsxiftis^w (Hex)©*#£7&*Pic« 

Ji©JP#-£ii?< £ £#n?#-5„ 

[0150] [^3 (D^mmm m 6 *»^©m 3 

©HSS^S8©Xbf>/\*;uyS»^fiS«*^^IB®!««:£ 

£©»3©*16»J80^tf>/t;i'^a!»R«Si* : F3 0 
Ofc^Tfc, ±IB©Xfc!>A*^^^a^.^£l^ 
«ltc, A-F^X^gglcKtt&nfc^-hiSX^-f^ 
© hi/- U > yfiijSSS&te £*l=tatt £ tlT. A — Hr-f X 
^^:£*©fB&58^Sr«imT-5)fe©-efe-&. ft*** A— H 
^X^?S£©il«fBS«^©^i!j*[6]«> S^Z^Inl 

[0151] *fc> m3<Dmmmm<Dxhi>A)i'^mm 

^$^3 0 0fe, 5^tt#ff^?»ft5;W7Xl 
6^ffltifcXi'X^3i>> ! A*-1-7'X^S;iCcfcD, 7>J — 
SttJB 5 ©«ft2r|g|&B£«&Ji 3 ©S&fl^ftKft LT 
3JM-r-5^(6llCfiA-5 fe©Tfe-&. 

[0 15 2] £©Sg3©HJg^©XtT>A-;l^§H$l» 
Igff 3 0 Ofr\ 0 1 tC^Lfclg 1 ©*«»*©7K 
>n;^liii»*?l £Sf«tS££5tt, Tg?^^ 
•^11 6 4_htCM^®14S2, l^«tti3. 
4»Pb1B4. 7'J-Mtt5©«M{xa@b/t«e^©X l^r 
fflK»o&W«;&«WO*a>n (K^»tt« 2 t3HTI4 
_hSHB©X l*(6]tC»ofcM#J*^O^^nT*5 0, T 

©g^ettB2j:i:, -r^fc-fe. zwmmfcob^y? 
^mommiz^tn^nrt-i tt.m 6 . 6 ?»n. 

^ne/H7Xi6. 6 iK-tn^niftftttJB 7 , 7*i 

igtt?.n. $6fccn^3fimttH7, 7±tr-?-ti j ens 

^S^8, 8^lte>tlTVi-g)^-efe-5). £©313 
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a. 7b ©f!S5tC#fi&14 l K B f }Jf 7 c #fl-fiE$ *IT l^**. 
Sgl©5£Mtt«7 a*>V\W7X»6l£&&UT:fcD, ?g 

[0153] c<DX¥>w7mmmmm.mT 3 0 o»c 

fe^Ttt, 7 ©HI 1 ©&&14J1 7 a i A-f 7X 

B6<i©#®»£*€&^&ifg^SI# 

-€-LT. j6lO»ltt!7ain-f7 

K J: 0 « 1 omi&m 7 a <0«<fcj5«H 1 "Ctt 10 

^lffl^Stt!7 a©«fc7>SX lTjfrlCSSBKHJgSn 
fen *2©M17b©MH f l©^ 

&tt/§7 a©^ttS¥ff^rSj. iltttXl^tS 
*f*[6]IC^BlCH^$nx*50. gll <hSg2©3£S*ttJI 
7 a. 7 b«S8fb^|6]^S^(CSW^^«^<h$tlfc 

(vm.m.'&mvmikn. xijjfZuiEmwz&mizwife-z 
nTi>4©T, 7 'j -Btti 5 ®m:«ijgattM 3 © 

x > >> A-f 7X©tf>^> £ *i^c€r < & o 

[0 15 4] r©Xt>/WyiIHMif3 
0 011 ^5fe©Xtf>AVI/7S!^a^m*Ti:l^i;^:^ 
S©3£&*S^B*# (W7XJi£3l»tt»£©JHSK:ffi 

#Tt, «S|ill f^WSIl^OA^JXf 3 0 30 
nm^»bT*^S5^0*^®»*T3 0 OTttl 3 
nmgIti<t5it*STf, /t-f 7X1 6 , 

6, M4I7, 7, #118, 8tt» 1SJ D y^Wcffi 

©Hig^(Dt>«lCit-<T^*S8, »17, A-f 
©T\ ±SB^^-y-/Bl 6 6©h^>y7H5ja^tC-p#?> 

si^'i^<Tt, i©xtf>n*;^a»»g*f 3 
o oo±\zmm2nz>mmm<D't>y?Tj -j^y Hh 40 

KlhT^^>©T. fB@ffl©-f >??7-j K hi© 

U T«»C» jflt* ©«»E»/X ^ - > *t u iX-p ft »tt t 
&2>©£I5]i8T£. »t»i:Z7-©IBi:a:SCt*' 

[0 15 5] ±te©ctp{CAW7XB6©j?*^ 
»<T?S, L^fc, #118. ^Itti7. A-f7Xi 

:/B©h^-;/7gBiS£|lCT^-5g:M£/h2<-r^ ±IB 50 
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A-f 7Xl^#ii tZ\tl6 <D±\ZM.0Sc.Zn2> zs-)l H 
Bi:©aafS*^#<^f9. 911 8±K±aMF* 

1 6 6 £rfrLTJgjdt£*l-5 _£§&->— ^ Kg 1 6 7 £©^ 
gtL3 7&*3g 1 <0^tt^ttiC«^-&*«JB 8 <h±gB->- 
;PHSl 6 7 <h©S^L2<±:0^:^<f «>^<h^Tt-§ 
©T\ JV HI167 £Xb!>AJl,:/^8ig&*iStT 

1 ©W©«&ai4£cfc 058«b-^-ri'^ 

[0 15 6] ±K©cfc?;&«f£©m3©iyg7&l§©Xtf 
>/\ , ;l'7'S»IIMi^ 3 0 0 lc43t>Tte> m 1 (DMffi 

mmfrztezsu txb 6 t&m&m 7 t.<r>%-ffi\z% 

>y;H TX©tf>n>^SS^5r^:$<T#-&©T. 7 

u-att«7 5<Dmit-}jfa*~?i\P\\zmmzmxz>z\t. 

*!T*^J:^l:LT, h5-7 7*s©M^©^^©* 
£tt£ft±Tl*> Sfc, /H7Xl6Mtti7t© 
IfffilC^-r^Ssm^ai?- (Hex)©7^€3*^C« 
^, «Bfc©x M >;\*;^i»Kig*fJ; 0 fcA-f 7X 

[0 157] [* 4 <Z>&Mtfgtt] 01OIJ, *5£W<Dm 
4 ©SgS£ffi£ffi©X fcf >/N*^7M^^a^^*teg^ 
tw^ffifiiJ^^^fc*^©^**^®^*?.,, 

i©Xtf>/t;^S»R«a^l 0 0 atC*5^Tt>, 

0 4 SitfEi 5 \Z^T X t! >AJ^SiiSgff 10 0 

<tl^«»r. a— h*^-rX7SS«r^te,n;t^±iCx5 

-f ^ 1 5 1 © h l>- U >^fi!l«^ 1 5 1 d teHlzmif <=> 

nx. A-K5^x7&£*©te&a#£t&aiT-5*>©-e 

£3. &i5. A-F^X7&£©M»fB^£{*:©&I& 

[0158] eii o\z7jkT7>¥>w7mmwimm.m z ¥- 

1 0 0 a fe. El 5 IC^TX if>WU7Mmmi&%m : ¥- 1 
0 0tl^«IC> 7X1 6 ^ffl 

7 5 (El 1 0 -V\$y U 7 5a) ©^fcTjlSj^a 
5£fiBttB©EMb?j r&KCjy- L T32MTS*lSHC«^-5 fc© 
^©^4©SUg0^©Xtf>A;i'7*^»Pfi8m 
IflOOa*?. Ei5lC^bfc^2©*SS^©XbT> 
AVl/7*S?»Ma^*iF 1 0 0 t:mzmts.z>£z\z\$, y 
'J-SH4«7 5\ZRZ.T. «K&#«©t>©tCl®^LAc 
X'J-J«8ttB7 5 a*R»tfcjft"C*<&. d©X'J-JStt 
175 a©«fi£lr-3^T«^-C#^lrlttBJ-r2). 

[0 15 9] *|^ig^|g©@^fi8ttB6 3«. ^2 ©31 
Jg^t^miC^l, ^2©l^ttI5 2, 5 4P B 1IC 
#»tt«t»MJ15 3^^fiES-&fcfe©T^0, Ctl?.^ 
1, ^2©i^«tti5 2, 5 4i#«ttH1i5 3© 
^2©SUg0SiT-ffl^fcfe©i:l^il©#«©fe 
©^ffl^Sclt^T#S*i, JR1. $2©@^I 

14152, 5 4 0TOCoF e&$tt)Wm\zm^t> 

n. »fttf B ii5 3©^s«Ru*wig{cffl^en 
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|6rT3ft 2 ©S£fiBttB 5 4 ©«fl;K, ±§5ft 1 ©@£ 
attJB5 2©flMfc2TlRj£K¥fT (7xiJWi) K« 
ftatlT^S. #SW£^&©#MB«i3?MM4te, ft 2© 

C0160] ^mmmmoyy u 75aii ft 

L i207'J-att!5 6a> 6 0a(D^CRu^f, 10 

Sl»7'J-itI (ftl©BJttJl) 5 6a©-7j©ffl 
(Ell otliTI) tt, »IISI4i;gl,T^ 
5. C©tl®7'J-ffl4i5 6 a©ffc77©ffi (Ell 0 

3 SKI 5 9 a±»3*2©7U-»ttB 
(ft2©&t£Jf) 6 0a^MSnT^. d©ft2© 

7 U -M&m 6 0a CD±ffiCD|^fiiJlr lift 2 ©*JSffi5Sg<h 

7a»»«stiT^*. 20 

[0161] **SS^ffitrf±> SltttWISB a^R 
u75>SJ&EK£*lT<^5fc*, «107 l J-lttI5 6a 
t®2O7'J-fittI6 0 att'M<tt>-^5CoF 
eNi^6Hl*SnTl»5. ft 1 © 7 'J -^4J1 5 
6 a tft2©7U— «BttH6 0 a©5^ft 1 ©7'J-l 
ttI5 6a*5CoFeNi&ME.M§ntl^^t 
££tC#;i;L.<ttftl©:7'J-H&t£J15 6 
atf2 07'J-®ffeI6 0 aCM^CoFeN i ^ 

[0 1621I1O7U -m&M 5 6a *5 30 
ft2©;7'J-®14»6 Oa^Mt^CoFeN i 
©Mdcitte. F e&9m z ¥-%U±l 7gf%HT- Ni 
#*0. 5^96^1 0m^%£KT. m&tfCofrZfc 
7iJ-SttI7 5aOS^ (He) SrJIMa 

8 0 OA/m (10 Oe) KTtTt, BBS 
(As) » (-3X10-*) (+3X1 

0- 6 ) KTttt, cni:«toT7'J-«ttl7 5aO 
Dca^ttS-^iTtCT-^. 7 U -SBttJl 7 5 a © 

iI5 0l:iILI^^-cifSLK fti©7'J 
-^ttB5 6 a*5cfcU:/*fc«ft2©7U-mt4B6 0 40 
a SaUsfcTS C o F e N 1 ^&©iffl.fi£i*:&-tBe©ttBlC 
PESTS CtJCtD. *«tt*«)i4*«Cu^&«|j«S 

[0163] ^CtfflWCoFeNi^OFe© 

frzffif&vtzyij-M&mvmm* (+3x1 o-«) & 

iATUSK A s#IEfc;fc#<&Dii€f*£#»::tHB 
a«ptt3W^KL/Tb*V>. 7'J-BttI©«f4l:CoF 50 
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eN i £&&fflHifc3ft*a»fc3;»)»Sni\ — Fe 
©^TffirtU 7g«5:Ixl.tu©CoFeN i 
*^i^Lfc7'J-»ttiOffiI)6« (-3X1 0" 6 ) «fc 

S#tt^MLTUt^, yv-m&mottmizcoF 

eN i £&£^^c^7&*&£0#£ft&V>#>'b-T?& 

So 

[0 16 4] iCTIWCo F eN i ^^©N i © 
•&Wfi^0. 5M : F%*S§T36-5t. ^©CoFeNi 
-&&frt>m&tVtz7 'J — (-3X1 
0" 6 ) J;0W<)i»). A s*«ftC:;*:£<fc:D»srT\ 
7 'J-«1t»0«»fcC o F e N i G&&m^tc%>%:& 
&£D#e>*vr, — 7j, Ni©tti*n01f%^g 
^5i:©CoFeN i £&^b#lf&L*::7 'J -fiBttJf 
©fc3S# (+3X1 0" 6 ) £i&ATL£t^ As#IEf£ 
< fc DiBSf* tmz. »ttlfl 4 #C u e>«t 
riEanTV»**^fcC©#«tt3Hl)i4tN i ©&«^ 
iz «t 0 x if >n;w:/a!«Ka£*^ ©«KI6fc*-*JSiri 
mtrf£it LTbS^fc^ 7U — «tt JI tc C o 
FeN 1.64SJBI(>fci»*W»SD#6fta:K 

[0 16 5] »Bt«a^y KCfflH4^K>/t;|/7*a* 
WBSamcis^Ttt. ig^§tt&j£7j©A*^;/*t:: 

tt4T B 1S5 9 a^Ru*>ib*#J*£*lT^<5fc«&> £©# 
ItttF^I 5 9 a tC> CoFeNi Hfcft 1 © 

7 5 6a fttf/Sifcttft 2 ©7 U -B8tt» 6 

0 a-fymm-T^h. 7U-ltti7 5a©ISidSl~6 
p pmS.miZz/7 h-tZ>Z\t$:%ffi.VT±mC o F e N 

1 ^©mfi£^-hie©^H<tbT*>D, ZtllZJiK). y 
U-mi4B7 5 a©fiSM^0#jStC^^«J;5(Ci8gL.T 

S 1 ©7 U -111 5 6 a R^/itli^ 2 ©7 
'J-«ti6 0 a &m$LTZ>±MC o F e N i fr^OM 
fc!iftLI/«ll CostF enN i2©*£T&3. 
[0 16 6] »107'J-itti5 6 a©feM;i:ft2© 
7 U -M&m 6 0a ©BMfc t fct, 11©7U -SBttJf 5 

6 a<tft2©7U-et*B6 o atomzmzi-rz&m 

m&MR (RKKYfflSfPffl) (3J;-pT> Ell 0 tc*f 

Tfe. ftl©7U-^ttS5 6 aStK/^fettft2©7 
'J-lttieOall CoFeNi^*f,Mm 

[0167] ei i o k ^-rft 4 ©susjusg©;* tr > A*;b 

7I»I»I»fl 0 0 atfc, #J*Jf, ft2©§HJ£fl£ 
Sli:[^#lCftl ©7'J-«I5 6©MJ»t F)tt. ft 
2©7U-llti6 0©IBIJPt F 2 <tO ; fo/h$<^^ 
nt^*. -tUT, ^1©7IJ-IS15 6 a ©Ms • 
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tFifct, ^2O7U-SttI6 0a©Ms • tF 2 <fcD F e U5»&fCjfc^TX If >7 D y (H s 

t>/hs<^^tiT*3 0. z<Dm4<Dmmmm<DX¥> n ^igfas^ ch S ) 7y-ntirt 

SW?S*|tBSX?l 0 0 aTH. /H7X!6tI TO«ft©*|6)^lfc7iiJHf©ttiT'g^< 

# (38&S7jttiB#) KJ;DSgl©&mttJ17 a©gHfc «m^^<£< LT*ttgm#tt£ft±T*i*, fi&S 
«»H1 0TI1X l#iafc3aBfcHje3nfc;i£K«fcD, (A s) SOf*iEK:»ISEb»<fcD, iRi^A'yh'l: 

fc<h£Wr7j[6]. 01 OTttX 17j(fi]tS»7j|Sjlr^@ [0 1 7 1 ] ±|H©Xhr>>'D->ye|Sl (H s f ) ©|fij 

fcHSfe*nT*0> JB1 t*203S«ttB7a. 7bO ±?i*tC^T«TtC#y£«JICia9JT-£><, X'J-Sitt 
®<t;7jrS]*SS^ICM¥fT^«ffii$nfc7xUatt« 10 I7 5£fWtl. 4nmONi«iFeii*f,)i5il 
ltSoTl>5. fit, £©«fc"3fcS52©!&«tt»7 ©7 'J -M&m 5 6 J**at2 . 4nm©Ni M Fe 

b©8Hfcte, X 17Jl6liS?#7jr&lfC^@tC@^$tlT^ 20^«=.&-2>fg2©:7'J-fiBttjf 6 0 iW^JCR urt^ft: 
3©7?, 7U-®tt»7 5 a©8Hfc£H£®M4Jf 6 3© £?HBtt<f>mJB 5 9 £:frft;*-t±T^/£U @%itI6 
@ft7Jr6HC*fLT3^M-rS^tcS3x.^fc*©Xi7X^ 3 *C o F e 1 ©l^Ittf 5 2tl2 

x>SVW 7X©e>->^J8#©*#£^*#<& 0 ©S^mttJf 5 4©RS5lCRu^&3#N8tt + P B t ]Jf 5 3 

T*JO> cntCioT, Ms • tF!©Af^2©7 €r^«E^ti"T^b> #SM43Wf 4 £ C u fr£> j&rfL L 

'J 6 0a ©BHt7jfra*±fBX^X5Px >^A*-f fc^ 2 ©HlflOX b^A^^SIKSmSit^ 1 0 0 

7X©fcT>X>^Si#©IJ«£§ttT, S^XlTJfai: Ttt, Hs f # 5 9 k A/mt*ofc„ 
K*ttfalzmX.e>tl. ±m&2(07V-m&m6 0 at [0 172] uni:*tH7U-Ittl7 5*ff*j&» 

©3£&*§"&m# (RKKYffiSff) l:J;oT, Ms • 20 1. 4 nm©C os?F e nN i 1 ©7 'J — 

tFiO*3Hgl©7iJ-ltti5 6a©8tfctt 1 B ltti5 6at.fW2. 4nm©Co«?FenNi 

tkX 177l*]{C^^.e.tl-5)„ !*bft5^2©7 l J-ltti6 0 a t<DmzR u«»e, 

[0 16 8] 0*Y7jfS]^e^gB^#^MALT<^. !4^«ftTO1I5 9 a it-Tffi*j&U @5£BH$ 

-tfBfgl©:7U-&ttJf 5 6 a£m2(Dyi)-m& M 6 3 £C o F e§4*6ft5* 1 ©B^fiBI*® 5 2 i 

S6 0 aOBMfctt. 7i'J«MI5fiffl:«^^)ii «2(OB£ttttS5 4(!DmtCRu^6«<&#tttt>fmJB 

±sB^gBm#©^»^SltT(Hlte-rs„ fit. A 5 3*^ffi$-B-T^jSL, «ttlll45Cu*^i 

MRl:U4t5Il©7U-Sfil5 6 a©flB{t J6£L*:!f54 ©^M^Ii©X fcf >/fJlr7$!;*jK«£*? 1 

l2©lSl|4I5 4a©im («ajx«0*Y OOaTIi Hs f tft 2 9 3 k A/mtt5 C 

7jft<hK#7jfaKfi3{fc;*nT^&) tOHffclcfcoT. «:i*!b*ofc. tot, «<f^l*SRuTfe5 

maaswqEfcu *n»«*j&««sas*i*fttUT*a 30 *^K;in©iaeM©mi£?g2©7U-attJi£CoF 

eNi^b«Lfcfe»(i, N i F e #><5,#fj5£L£: 

[0 16 9] ±IB©J;5^:«fi£©m4©|lig^©xe fc©)t^TH s f £**SlC:l#;*;7?#. K¥fT*£-&#<S 
WWySSWWBa*^ 1 0 0 afcfc^Ttt, &2©#| C7x'J«tttt») ^^<-C#S^t^t)^^, 0 

mmm<D7>v>;v\,7mmmmm.m¥ 1 0 0 <tng«uc, [0173] sm fcrwrri,:/^* 

7X1 6 tSiSttl 7 ffitSMaifl^ 1 0 0 afciHTtt, 7'J-«ttB5 6 a*S 

®K3?ilT£3£&*£^«B#^ft±U CiniCfcoTXi/ — ^©ffiSttH^e-^fiEStlT^-S^tC-SHiTsft^bAc 

XfPx>^AW7X©e>x>^ra#£*€r<T#&© *t. C©7U-Iftl5 6aH CoFe^l57a 

T> 7'J-Itti7 5©fiafk7jl6]^-7j(6]frfl|*{C«5^ tCoFeNi&M58a^aitTMSnx^ 
S-t^T^S^tCLT, h7y?iOM*OH§» d©C o F e^M5 7 a £#fiBtfU»mB 4 

^©S^14Sr|6l±T-#. /H7Xl6itI(tl 40 j£Lfcfc©T£-pTfc«fc^. ;©i&l;CoFeNi& 

7tOlHBtrl8S-raSf«tl^«* (Hex)©***** 5 8 a ©ffifiEJt«. F e ifl 7 m=?%Vk± 1 5 WFf-% 

mcm&. ft%i<DX¥>/Vl-?'MBmM%mir£Q : bA £TF. N i *>*5M^%£Uil 5JS^%WT. Sg&^Co 

-f TX^©J?*.5r^<T^^t*t-c^s„ «»6a«tt*«. 7 "J -SBttS 7 5 a ©£812; (He) 

[0 17 0] Sfc, ***»JBTtt. 7'J-Btt £«tfalO Oe (8 0 0A/m) KTtXf, 

175a^, gl©7'J-!i8tti56a^207U- II (As) &«}a (-3X10-') Hi, (+3X1 

«ttJ16 0 a©p B 1ICRua>'S&3#-&tt^fflJl5 9 a£ 0 6 ) HTiTt, Itll:i-9T7'J-lttf7 5 a© 

*«StTZt6t.OT*5*^i:, mi©7'J-mtt® tt«Si4*tt*A»»CT#. 7 >J 7 5 a © 

5 6 aM/XU«2©7'J-fittl6 0 a ©'>&<£ 0 KiagL^l^-Cfr* bt,^ 

fe-MCoFeN i ^^^Jgj^LAcdiiCcfcD, m [0 17 4] ::t«WCoFeN i^M5 8a*P 
1 ©7'J-mttSR^/Xttm2©7"J-m^BJCN i 50 ©FeCttiA^g^^iTfeSt. ^©CoFe 
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N i ^A^ifi£lfc7 U -IttlWll^ (+3X1 
O" 6 ) SISitUSK \ stflE\z*:Z Z>£ 

CCoFeN i^feSffl^fca«*«**0»5nf. - 
7j\ Fe©Mii!iSl5lf%i&i^i:u©CoFe 
N i £&*»&«j«bfc7U (-3X1 

CCoFeNi £&£flj<^£3&*#&* 9#&nfct>J&> 

10 

[0175] Z.ZL~cm^Z>C o F e N i -g-^tfCDN i © 
■&*a^5^%*S-rfe-5<i:. ^©CoFeNi^ 
*^isElfc7'J-ltti0lI^ (-3X10-*) «fc 

14B©*f C o F e N i tt&Zm \,*1t$b%;ifi$> 3; D » 

e>n-r> — n i ©<^w»#i sg^si^st^ 

©CoFeN i bfc 7 U -IttiOil^ 

(+3X1 0" 6 ) ^m?LXV^\ A sttJE\z±^<te 
Oii^T, 7'J-IftiOWI:CoFeNi^Mffl 

|56a$, #S*ftig«B 4 «KKttfcC o F e 

5 7 atiCO±l;iILfcCoFeN i -&^5 8 a £ 

nt^Tt), £ CO^mtt^SB 4iCoFeN i 

5 8 at©rai;CoFe^M5 7 a^a^ni^?i 
fc*. #Btt««i4j:N i ©JfitSttrgHI-'SX tf>A* 

ltT€T-5„ 

[0176] sraiA^ p\zm^z>7>t:>/wzfmn 
timg&tttzti^Ttt, ±.mufc£z>\zm : ?&%;iiz>fo 30 
# © a* 5 £ -5 w&Nftt©/*^ y * £ii * 1 1 1> 

tC. B*^cD^^Srfe^fcse)lC7U-mttB7 5 
a CDfiBSat 0 IC & <5 <fc 3 1'iBg £ tlT l-> -5 ©?&*$? * L 
(A. C r tli^ltt'fSi 5 9 a /J5R u ^ &«^3tlT 
ncD^m^^P^BS 9 atr> CoFeN 

6 5 8 a 1, 7'J -fiSttB 7 5a ©«3S>&* 1 
~6 p pmiEfiHCv? hT-S^t^^St-^^ttCjn^. 
T, CoFeM5 7 ag^^**t-^fta3ICDfcJ6(C7U 

-ittit ft t UT0ii^ftfflc->7 h-r^fe»#m 

tti«!4»:C o F e^R5 7 a SK^&V^J: 40 
D *>F e©-^fS£il>&:<. N i cD^r»£-£< f 3 ^ 
£fc#*U iECoFeNi^«5 8aOH)JS± 
IficDieHtLTfeD. utll:J;D. 7"J-B8ttB7 5a 

<DmmtfottmzU2>£o\zmmvT^z>„ 

[0 17 7] Z.<D£otemi<D7 1 )— iti5 6 a5, 
#fiStt3^B 4 fflKK C o F e £r<feSi 5 7 a t Z. CD 
±C«ILfcCoFeN i£&l8l5 8 ai*6irtt5 
dt£J;0, Jt8B*«tt»«JP4«tCu*»6*|«a*lT 
CO*BttMItN i ©&fft£l»ltLT 

x e >jvizfMmmmisLm¥<Dt&tfi&{t&&±.if z z. t 50 
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[0178] [as 5 <DnmmwA nut *&w<Dm 
5 cdhm^cdx tr^/t^^swBtaa*^ *aE»«tfl£ 

uLoxe^^K/fflJMtffl&as^i 0 0 bir&iATfc, 
010 \ZmT7-\i>rt)\>-7MmWm.%m=?- lOOatl^ 

mz, 02 \ztf.t>\- ^f^7,^mm\zwi»^f\.tzn±. 

iCX^-f ?1 5 l©H/-"J>y«j|»l 5 1 dtefiz 
mifZtiT. A— F7^r;**&£©BSH8#£ttttrt-S 
fc©T$>-2>„ &*5> A-H^X^^i:cDfiS»fB^jffift 
cD^»j7jIp]«v 0^Z7JtP)T&D, maiB^ft^e>CD 

[o 1 7 9] si nc^T7.tr>A^ys»Mm^T 
ioobt), 01 o\z7K-t7.\d>n)vzrmmwmmM=?- 
1 0 0 atmmz. fc&m.mmfr*>?3:2>/^-7zm6 

*m HfcXi? X^x >5?A-f 7X7jS:(C J; D> 7>J 
3£3S-r**lfilt:JiJ^*'b©Tf**. £©Sfl5©*Ji^<S 

<D7>¥>/vv7MBmmm.m^- loob^, 010 \z^ 

0aiHl;lS5i:I5!i tt&ttff 7 KftAT, fcfM 

[0180] *&NHgffi©aH8&S 7 Ttt, Ru#5ft 
3#att*f«B7 g£^LTg§l©3gfiBttB (mi ©a 
ttJB) 7e<V#S2©3£BtftB (SS2©GB&B) 7f©2 
miZftm-ZtlT^Z. I10SIti7eli/H7Xl 
6tC^LT*5 0. »ttWI7g^LTf 
14B 7 e £*f |6)-r 2 ©&SH4B 7 f H7U 
B75 aK&LTt^. 

[01811K1 ©!&8ttB 7 e ttS 2 ©3SSH4B 7 f 
4>&< tt>— Tj^C oF eN i ^d^M^nt 
^•5. JfSL<tt^ne>mi©^mi4B7 e t«2©» 
«8t£B 7 f MU ^-ftlh C o F e N i <E>mf&2tl 
T^&Ztfim&.Vl'K m2©7U-ai4B6 0 a©« 
WC o F e N i ^TMSnTl^«&lt Mi 2© 
SlfiSttB 7f%>CoFeNi -ii&T'&f&lrZ Z. 
LV^„ cnil fg2©3£®tffeB7 f Mj2©^U-m 
14B6 0 a*mf&-rz>ttniim--hl<tc-Jjtf. $20» 
fi&ttB 7ftl2©7U -fiSttB 6 0a ©^fflT©3£«B 

e t©^BtC^S-ti-fc^ig^#^2©^attB 
7 f^Uf2©7U-«ttI6 0 a^ja*«fc<e« 
Zl*Z>Z\£.&»\mt.l3.Z>. 

[0 18 2] Sfc, §gl ii2©Mtt7 e, 7f 0 
B&KlKJP (ta«HK{ti:)KJPSr*H7fcffl) ^STS^fe© 
TfeD> #S1 t#j2©^SS14B7 e, 7f «tRi;^ 
*^»jSSnT^5i^, mi £lfi2©3$fiBttB7 e, 
7 f ©MiP*iS^oTi3 0. Z.(D^5(Omm^m-V 

it, m i ©^m^B 7 e ©ibijp (amw^iP) ^2© 
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&mttji7 f ©if mm.mmm) «to«*^*«< 

[0 18 3] trwwr/SWi^s*^ 

tl-5. *Hlfi»l8Ttt, %ItI7d^. fgl©3&Ktt 
17e 2«MttI7 f©il:Ru*6S5#Itt 
tfli7 g£^ft£itT&& *>©-*:&&*§•&{;:, Si© 

%m&m 7 e atf/xtt* 2 <Dsm&m i f ©4>& < t 

fe-*SrC o F e N i &^?>MtT^2>©T', N i 10 

[0 18 4]«oT, ±KaHBttJB7d*«J«-r*»l 
tm 2 ©3i^«tt@© o tS-LIEAM T*m6 \Z%t?tt 

©?g i <D%am&m 7 e t/n rxm 6 1 <D&mizm±v 
fc*£te3£i&!£-smi?- (3S&&*ttK&^) (tctDSBi© 
&fiBttg 7 e ©EHfcri*&3-#[&) (0®T*ttX 1 
(C^@(C@S^tl?.t» #JStt^WS7 g*^-LT±IB 20 
% 1 ©3SB&14J1 7 e tMfaT&m 2 ©3£1KttJI 7 f ©« 
fcWu |liOKiBffii7e©Bfl;tSWJl»l (0®7? 
lixi^ts^iS)) K3£@ic@5£2n> £©<hi*s& 

1 tf2©»I7e, 7 f OflM&ftfctfSfri&KV 

[0 18 5] ^LT, JK0«t5fcl*2C!)»»ttJi7 f © 
m 1 ©l&B&Jl 7 e ©IKtefcKWr^fSjKSilB 
K@5£3tlT^-£>©T, -hfB^'J-fiBttJf 7 5 aCDMfc 

if©^:€s*^€<^oTfco> cntctoT. Jise^ 

U-Itti6 3 (*HcSfl2©:7U-&14Jf 6 0 a) ©SB 
(4$t3m2©7U-fi8tt®6 0 a) *SilK<bSng< 

tare*. */tcn(cj;t)mi tss2©7u-«ttJB5 

6 at 6 0 aC^x'JJBtetf^fc&^ftCT^ fcTi)- 

ir*W*©S&»#K»tfJ&«£i;*©£l»lfc-T?#. Pi£ 40 
i£jg©££tt£fa±-t?t* 
[0186] (§Hi£0U) HI £H»Oi)80Xe>/t 
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^fflttBBSWH^lft^U £©i£IBm*T (SI 
Jg«sj©X fcf > A^Sigl&HiSSI^) ©P tMn^bft 

7T.J16©If£5 0*>^X hP- A (5n 
m) «^3 0 0t>yxf-D-A (3 0nm) 
&tt©/H7Xf6tf 10««tti7 at©WI; 
38£-r*SaMfr&B* (Hex) £$!£Lfc„ &m£@7 
Rtmilc-^T. &i5> Sil:lt c©3M6#]©St^© 
/H77ifflSM2 7. 1 nm, 12. 5nm, 7. 
OnmtLfct#»JM« (Hex) fc^f. * 

fc. dc-pf^saufcHigcai©xif >7-5;^ii»a* 

^tUffcf ©*j£*m43<fctflf tt«T©cfc o \Z 
^L-fcfo©T*-5. 

SMi2-PtMnI, If3 0nrru 
Mttl3-CoI, ii3nm> 
7'J-IttI5"'NiFeI 1 If 5nm, 
S 2 ©3&SSt£IP 7b'"CoI> If 2 . 5nnu 
»ttf>f3I7 c "'Rul, IfO. 9nra, 
»10>!JH8ttll7 a---Co«k If 2. Onra- 
/H77f 6'-PtMnI, If 5 n m~ 3 0 n m. 

mmms--'Aum. 3 0nm 

[0 18 7] itttfcbTB9£|i3«©*|j«©;*lf 
>AVP^»KM^T3 O^SSL. £©iSIS8«* 
^ (Jt«^J©XtT>A*;W^*^fi8M*^) ©PtMn 
^f,ai>;H77i2 6 ©If £5 0^">^X hP-A 

(5nm) *?,3 0 0^>!?Xhn-A (3 0nm) tc 
^MU7ct^©A*'T7'XB2 6 <h3&ffi&tt» 2 7tffl#I 
t:364-ra2fl£*IS-&«lf- (Hex) ^rlBl^bfc. UM&m 
7 msm. 1 tC^i±T*-T. £t:fc. SltCli. £©tfctSt 
M©*f 77lfflf *5 3 0 n m. 15nmiL 
fct*©SE*M8-&«» (Hex) ^*-r» d£Tf£ 

SLfcJtKW©^ t: >A^^i$l®jfiiSt^ &«j5£-r.5 

£3$«H4Jf 2 2 — P tMnK, If 3 0 nm. / 

@5tBH4Jf2 3 •••Coil. If 3nm, 

7 'J -JKtS-Ji 5 5---N i Fel. If 5nm, 

3£J8tfEjf2 7-Coi. If 2. Onm, 

/H7Xl2 6"-PtMnf. If 5nm~3 0n 

iru 

IM28-'Aul, If 30nm 
[0 18 8] 
[«1] 
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mm\ 


m 1 (Dmmmnmm 


(nm) 


ZO 


0 


ZO 


0 


ZO 




(nm) 


0.9 


0 


0.9 


0 


0.9 




(nm) 


Z5 


ZO 


Z5 


2.0 


Z5 




(nm) 


27.1 


30.0 


12.5 


15.0 


7.0 




(nm) 


32.0 


32.0 


17.4 


17.0 


11.9 




(kA/m) 


268 


68 


68 


12 


12 



[0 1 8 9] BI7fej;^l iC*Lfc^m^67U-^ 10 

/H7Xl©f*^3 0nm (3 0 0 ^>^/7, h n — 
A) ©t^, 3?^lf^6 8kA/m (8 5 0 O 

e) v^m<bti^u^(DizMi,Tmmm<DXK>/vu^ 20 

^}»^m^,*^«> /H7Xl©fW?3 0nm (3 0 
0*>nhD-A) ©,fc#T*>, 3£&*g-&«BIW* 2 6 
8 kA/m (3 3 5 0 Oe) <h?# e>tlT*5 0 . 
T. mg««J©fe©«Xi7X^x>> ? A-f 7XOf>-> 

[oi9o] *fc> mmm<Dxif>/vv^mmmmm.m 

$©6 8 kA/m (8 5 0 Oe) ©3E&3S-&GB#£rf# 

AWTX/f ©iP2Mi 1 2. 5nmTJ:K itl 30 
tC*1LTJtt!(^J©Xt!>A*;V^M*^ma^^Ttt, 6 
8 kA/m (8 5 0 Oe) ©£&SS£«51l£:t#£fca?> 
iZ\t, A'-f 7Xl0f *»3 0 nm£>gt^^. S7c. 

>w7mmmmm.m i i L £.mc±%t£<Di 2 kA/m 

(15 0 Oe) ©3m^I#S#5«^. 
S©Jp^-tt7. OnmTiV^. itttCttbTit^J©* 
tJ>yt^^ffl»«BB5S*^Ttt. 1 2 kA/m (15 0 
Oe) ©£««te«#£»*&©fc:tt, AW7XS© 
JP^fil 7 nmMTfcli, rtl^it, Hi£^J©X 40 
tf >A;i/7S»l«g^«. e£5!5©7. tf >A*;i/^^ 

^OXt/A-Jl/^IW^ifi 0 *> A-f 7XJI©JP 

[0191] (£11012) I«±CB1 £H*©*lJfc© 

tC, S^fC/Wt-Sifig^O'C (273 K) —400*0 
(6 7 3K) fc^Sbfct€r©&SffiJC*3ltSA-fT^ 50 



iet^i (D&m&m 7 a iL<D%-m\z%±tz>izWk&& 

«*# (Hex) 5»£bfc. IS*SH8l:St. - 
fct>©7:&£. 

K3$mttJf2 ---P tMni, If3 0nm, 
lflttl3-CoI« liSnm, 
7'J-lttl5-NiFei. IJp5nm, 
*2©KHBttJl7b-"CoII, IBIJP2. 5nm, 
»TOI7c'"RuI, mmo. 9nm. 

1 ©3£fi&1£» 7 a---Co«, KJP2. Onm, 
A-T7X16 - P tMnl. If 3 0nm, 
SiI8-AuI. iI3 0nra 
[0 19 2] £7c. JtUi:bT*«±t@9 t^«©« 

bfc»{r» mmzfrvf&mm&ox: (273K) -40 

Or (6 7 3K) lC^Mbfc££©#iagKi5tt£A< 
7X12 6 t^«tt!2 7 £©#BK«£f 

(Hex) SrS'JSbfc ifSm^H 8 K^to-a-TasT. 
3; 7c. CCTf^Sbfcit^J©Xlf>A;P^S!^fiS« 
JUT &m&L? Z> S-B ©«J**m* <k tXlKJP ««T © ct 5 
KRltb;fc'b©T?»*. 

SMtti2 2 — P tMnBI. If3 0nm, 
Mttl2 3'"CoI, W3nm. 
7U-«tti55'-NiFeI, Jg|JP5nrm/ 
2HB&B2 7'"CoK, JBIJP2. Onm. 
AW 7Xi 26"'PtMni> W3 0nm, 
#H2 8"'Aul> IJ?3 0nm 

[0193] m8\z^vtz&mfrt>nmm<DX¥>/vi> 
TSJtiHRaxTO* o*c (273K) ~4 

oor (6 7 3K) ©«iTtt, jt««oxtr>n;u^' 

* it j&**>*> £7c. £tt0y©WKB£ui*?-t;*£KiB 

S!4t2 5 0t: (5 2 3K) 0ttTfel3. 6 k A/m 
(17 5 Oe) *«A4£tM6£»!W*f§&nT^ 
-S. «£oT. HSfiM©Xtf>/^^»KBS«^T«, 

7c. **«©xeww:/siMi«»*^tt, jfe&ais 

«£»f SiitCcfcO. AW7XB<cSgl©3$GgtiB 



(27) 

51 

£ K^JETS Z. t b-»imT'&Z>. 
[0 19 4] 

mz&vmitjjfatimizzn&mfem&m}!. mmiZM 
&m<D±iz}mt±mnm&ft vxm^ntz y u 

±imizm&m<Dmfc?j&) \zia VT&m-rzjjfaizffiz. 
^A'-fTxit. w^T7,m\zm\sTM®.-£nfr¥m 10 
\tmt. ±m7'j-m&m\zfemmffi&5-7iz>mnmt 
*mfa±\zmr%7.}±>>vv7mmmmm.m=f-T-&K>. 

ft^n-f 7xi hm&&m£<nRw\z^m?z>icWkme; 
sfc. n^T7.mt^m\^mh<D^-m\z%mf^mu 

£ffi&# (Hex) flE*©Xfc?WW 
[0 19 5] ^RHOWRB&'xy Ktt, X7-f 

^sstt *ma» e a s m 7 x s t s&seji t ©#® t+ 
Jf ©«tft;#j6]£— *ifiiicaj|Jr«Jit.s d a*;i< 

^A^-t*>y-fX©|g^^KlI:T'€r, ifB7U- 
BBttJl© 1-77 ^gPM«g5^©SBE<fc^|fil*tan-5 ltd? 
h7-y^*S©MSg©B^ffi[^tcS^*i;.5©Sr 

K*#&aM7^£T£©£BlllhT£-5©T, ->-;V H 

*£<g«£itT^iBg©i£©X7-©fg££©5<, £<h 

^-^HJBi©»*fc*Sl;:*«-eS, fs«14© 40 

[0®©fSi¥&IftBJ!] 

[01] *&m<Dmi<Dmnj»&-vib&x\z>/vv7 

[0 2] #«w©m©*«^aBT**xt;>,rw:/ 

[0 3] ^momi (Dmmmm-c svi? 

®0„ 50 
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[04] *^©m2©nm^igT^^xhr>A*;i,^ 
[0 5] 04K^Lfcxe>A^:7*§fs$|gimMjfH L £: 

IB©j«fr<i:©*f[p)®fi!l^e,^,fc*^-©^<£:^LfeW® 
0. 

[0 6 ] *mnv>m 3 ©mg«^©x e >/N*;i/^s!^ 

£*Lfc®r®0. 

[07] ^yn)vymrnmmm.m^-<Dj^77.m<D 

[0 8] f-)sbmi&m2nfzx¥>/v],7mmmmm.m 
^zm%Tz&mtfMf$.2ntcm&\zfrvz>mmz^ 

7. 

[0 9j '&m(D7,¥yn)iymnmmiz,mi"<D-m& 
t ©*n6]®{aij*^ ^.fc*^©«ifi u few ® 

0. 

[010] #5gBj©?g 4 ©jyg«fi©x if >/\*jpy^ 

jS**-T»r®0T^-5. 

[011] «S©S5Oi»l0xe>A'JWI 
»R««*^*E»«W£©#faffl«a>&Ji;fc:tfr&©#| 
jg*^-r»fM0T^-5. 

[012] 010 ©X fcf >/t;|/^S«n«^UR?<!>7 

u -mi4^©M - h m^^-rm^mx'$> 

[??^©iB93] 

1, 100, 300, 100a, 100b XH>;W 

2 S^ttB 
3,63 @Sfi8tt/f 
4 

5, 7 5, 7 5 a ^'J-^tt® 

6 /H7X1 

7, 7d 3£«mB 

7 a , 7 e |g 1 ©!S«814S 

7 b, 7 f ^2 0^H4I 
7c, 7 g #8^4^11 

8 *«J| 

5 2 $g 1 ©H^mttS 

5 3 im&tpmm 

5 4 I2 01«lti 

5 6, 5 6 a mi<D7ij-m&m 

5 7 Col 
5 7a CoFe^i 
5 8 N i F e 
58a CoFeNi 

5 9 #HRtt4*IHM 

6 0. 6 0 a ^2©7'J- 
1 5 0 «K«»'\y K 
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K 

hi B4fflGMRA7 h* 



L2> L3 lEgfl 

H s f 7,¥>7nyfmR 
H s mftffift 



mil 



[0 7] 




0 

300 [A] 
30 [nm] 




[0 8] 




0 100 200 30O 400 CC] 
0 373 473 573 673 [K] 



X 
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[04] [012] 

H tWt) 
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(5i) int. ci. 7 mmm fi f-n-v mm 

H 0 1 F 10/32 G 0 1 R 33/06 R 

(72)^^# fi^ill fflfe (72)36^# ^fe 
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(72) ftWm BB+ fit- (72) #& 



